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PHILIPPINE TERPENES AND ESSENTIAL OILS, 1. 


By Цаумохә К. aco 


(Prom the Chemical Division, Bureau of eieuce, Manila, P. 1.) 


INTRODUCTION. 


The Philippines, like all tropical countries, are very rich іп plants 
producing resins, terpenes and essential oj 
engaged in studying certain of these for the past three years. The 
identification of the various products from Manila elemi and a study of 
the physical constants of the terpenes derived therefrom have already heen 
reported on by Clover? who has also recorded a few notes ou resins 
containing sesquiterpenes.* Jt was shown by Clover that Manila elemi 
on distillation yields 15 to 20 per cont of terpencs, and that by selecting 
rosins from individual trees it was possible to obtain a supply of these 
in a pure state, those most frequently found being d-timonene and d- 
phellandrene. The resin vomaining after the terpene is distilled off is 
a dark, amber colored, semisolid product, readily soluble in organic sol- 
vents, and experiments show beyond doubi that it would be a satisfac- 
tory raw material for preparing varnishes. The volatile oils derived from 
Manila elema ave valuable for many purposes for which ordinary turpen- 
tine is used. However, it was thought that chemical studies on these 
ierpenes might develop more valuable uses lo which they could be 
applied, apart from the large scientific interest which their study pos- 
sesos; thus a broader applicability of these oils might result and the 
whole Philippine resin industry be advanced. 


laboratory has been 


1 This Journ, Seo. A. Gen. Sei. (1907), 2,1. 
уша, 1, 101. A large amount of experimental material las since been 
accumulated by this Bureau on the subject of «ome of the native resins, 
69330 49 
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The terpenes present a difeult беа for investigation. The usual 
methods of organic synthesis often fail in working with them and general 
methods of passing from one class of compounds to another are not only 
not well developed, but they frequently fail even with tbe greatest precau- 
lions. ‘Lhe terpenes, being. hydrocyclie bodies, partially unsaturated, are 
very sensitive to reactions which would present conditions where poly- 
merization is possible, while oxidation and many other reactions often 
involve their complete destruction or the formation of nonorystalline 
derivatives and smears. Nevertheless, it appears as if an intimate con- 
nection between the terpenes and the essential oils aud perfume substances, 
as wel] as between them and the plant alkaloids exists slruacturally, and 
therefore Ше juvestiealion of synthetic methods among the terpenes be- 
comes of vital importance. The great need is io discover methods gen- 
erally applicable of passing smoothly from the terpenes to their deriva- 
tives and the means of obtaining the latter in the pure state. The Grig- 
nard reaction, which in the last few vears has developed so many other 
fields of organie ehemistry, naturally suggests itsclf, for the hydrogen 
halides of the terpenes are in almost: all eases compounds easily prepared. 
Ti was therefore decided in this laboratory to take up the study of the 
Grignard reaction in its application to the terpene series and although 
the work is not by any means completed, the results obtained seem to be so 
promising that it was deemed advisable to publish this preliminary notice 
so as to reserve the field. 

15 has definitely been proved that limonene hydrochloride reacts with 
magnesium jn the presence of absolute ether to form a magnesium-halogen 
compound, and that the latter, when decomposed by water, gives а hydro- 
carbon С.Н, this takes up hydrogen chloride in the cold and, after 
the action of magnesium and then of water, gives С. ‘Whe reaction of 
benzaldehyde on the mixed compound of ethyl ether and magnesium 
hydro-limonene chloride is extraordinary; the carbinol which is 10 be ex- 
pected, is not formed, but instead the benzaldehyde behaves as if it con- 
tained hydroxyl, decomposing the Grignard body in the same manner 
as water or an alcohol would. Tt is at first thonght very surprising that 
benzaldehyde should he capable of reacting ns if il possessed а tautomeric 


с 
form Woo; However, Freer * showed some years ago that aldehydes 
react with sodium as if they contained hydroxyl groups, апа Nef * and 
his students have recently proved that aldehydes, in many enses, do assume 
the спо] form before reacting, so that an equilibrium between eno and 
keto structure is to be expected in these bodies. It is more difficult to 
believe in such a structure in the case of benzaldehyde, in which body, if 
we refer to our ordinary conceptions of organic chemistry, we will need 


? Am. Chom. Jour. (1880), 18, 582. 


‘Aun. Chem, (Liebig) (1907), 857, 958 
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io assume that a minute trace of the methylene derivative js always 
present. However that may be, it is а fact that all substanees capable 
of assuming the enol and keto types respectively act with the Grignard 
reagent so far as they have been studied, as if composed of the former, 
thus, acetoacetic ester, urea, thiourea and the amides, cte., all behave 
toward alkyl magnesium halides as if they contained hydroxyl groups. 


The action upon magnesium of limonene hydrochloride dis lved in 
absolute ether, is not vigorous, or even fairly complete unless certain rigid 
conditions are met, but if these ате adhered to the reaction takes place 
smoothly and very rapidly to practical completion, Many experiments 
were undertaken to obtain the best conditions. The limonene 
chloride must be as pure 


& possible and in most of my experiments it was 
twice vefractioned i» vacuos the ether also must be very pure und ab- 
solutely dry. ‘he best results were obt ained by the usual-procedure of 
removing all soluble impurities by shaking with small portions of water, 
then drying the reagent over ea 


sium chloride, distilling from sodium wire 
aud finally keeping the ether over sodium wire in a bottle protected by 
a tube filled with soda lime. The Grignard body which. is produced 
absorhs oxygen vory rapidly, and so in most instances my reactions were 
conducted in an atmosphere of dry hydrogen. Jt is desirable io have the 
magnesium as pure as possible, although satisfactory results may be ob- 
tained with magnesium which is not strietly so if it is properly treated 
beforchand. The persistency with which limonene hydrochloride refuses 
to react unless all conditions are strictly met is shown by one experiment 
in which a mixture of limonene hydrochloride, magnesium and ether was 
placed at ordinary jdemperature withont reaction and finally heated in 
a sealed tube to 120° to 130? for twenty hours without any change. 
The following experiments gave a different result : 


Raperiment 1—The limonene was obtained from orange ресі oil whieh was 
twice refractioned and the torpene then distilled over sodium; its boiling point 


209 o 
was 174° to 176° at atmospheric pressure, Specifie gravity, 50. 50.8350; N ES 


= 1.4670; ат —110. One hundred and fifty grams of this product were 


dissolved in an equal volume of dry carbon bisulphide amd dry hydrogen chloride 
was passed for two working days into the liquid, which was kept in a freezing 
misture. ‘The product was hen washed with water and dilute alkali, dried over 
Бадеа chloride, the carbon biswiphide distilled and the produet fractioned im 
Taceo. One hundred and ten grams of limonene hydrochloride of a boiling point 
30° 


of 105° {о 107° at 20 millimeters were obtained. Specific gravity, =0.9703; 


xa. The following was the analysis: 
Found Caloututed for Cio Ct 
(per cent). (per cent]. 


cl 20.1 20.3 
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mard reaction was eondneted in a 400 eubie centimeter bromine flask, 
One hundred and fifty enbie centimeters of 


The Grig 
in an atmosphere of dry hydrogen. 
absolute ether and 7 grams of magnesium filings were placed therein and the 
begun with a few drops of ethyl bromide, 45 grams of limonene 
yonsly; afier 


reaction w 
hydrochloride were then added, whereupon the reaction continned v 
it was completed the product was poured over eracked jee and dilute sulphuric 
acid carefully added. The ethereal layer was separated. dried over calcium ehlor- 
ide, the ether distilled and the product finally fractioned ім vacuo wilh the 
following resulis: 

Fraction No. 1: B. P. 100? to 102° at 65 millimeters; 25 

Fraction No. 2: B. P. 1099 to 110° ai 60 millimeters; 5 grams, containing a 
trace of chlorine, 

Fraction No. 3: The residue iu the distilling flask, 3 grams, cont 
amount of chlorine. 

Fraction No. 1, was redistilled over sodium at ordinary pressure and then 
yielded 23 grams of an oil boiling between 174° and 176°, wilh following constants: 


grams, chlorine free. 


в а small 


E cass; AT шаа, 
s. 9 and 3 were united and fraetioned ever sodium, they gave 3 
ig over between 180° and 210°, containing no chlorine. The 
o. 1, Which posseses an ether-like odor, was again distilled 
‘bon dioxide and 8 grams from the 
tion were: 


Speeific gravity, 


Fractions Хо 
grams of an oil pas 
low boiling portion, 
at ordinary pressure in an atmosphere of c 
middle portion were taken for analysis. The constants of this fra 
30° 


5 caleulated for С.І; 


1.4565; the molecular refraction we 


(1) 0.2420 ibstanee gave 0.7720 gram СО, aud 0.2820 gram Н.О. 
(2) 0.1621 gram substance gave 0.5160 gram СО, and 0.1002 
Found Caleulated. 
(per cent). (per cent). 
a) RUM 
с 86.99 55,96 
1 12.08 13.07 13.04 


The result feaves litle doubt but that the hydrocarbon has ihe formula 
Cy His bub do assure greater cortainty it w: 
the completely reduced substance, Cio Hay. 

This hydrocarbon С.П, is probably the dihydro: 


CH, CH, 
ND 


s decided to convert it into 


monne: 


би 
CH 


Or 
nc eu 


с 
ен, 


and identical with (he A? para mentheue which Senunler? obtained hy the 


? Ber. d. chem. Ges, (1903), 36, 1035. 
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reduction of limonene hydrochloride with sodium and alcohol at a tem- 
perature not higher than 105. Seunler's dilydro-limonene had a boiling 
point of 173? to 171? ; specific gravity, 90% 20.829 ; Np —1.163; Pol. 

+40, while the same hydrocarbon prepared from phellandrene hydro- 
chloride by reduction with sodium and amyl alcohol has а hoiling point 
of 171? to 172° ; specific gravity, 20°=0.829 ; Х=14601; Pol.—4-25. 


Heperiment 2.—Tbe limonene was distilled from orange peel oil and had tie 
4 805 30° 

following constants: Speeilie v 365; = NEP ctae: 

н 2 eue 30° 
the hydrochloride, specifie gra AS. 
The analysis gave: 

Found Calenlated for Срна Cl 
(per cent). (per cent}. 
сі 20.26 203 


Fifty grams of this substance were now put through the Grignard reaction 
with 9 grums of magnesium and 150 cubie ceutimeters of dry cther in the 
apparatus used for experiment 1, the reaclion being started with methyl iodide 
and iodine. There resulted 38 grams of crude oil (calculated 39.8 grams), con- 
taining only 0.61 per cont of chlorine, go that 3 per eent of the total hydrochloride 
used had not been acted upon by the magnesium. This oil was separ 
fractions by careful distillation i» seeno with the following results: 
5° to 86% at 40 millimeters, 29.2 grams containing no chlorine. 
3 grams containing chlorine. 


1 possessed the peculiar, etherlike odor of the dibydroterpene and gave 


ted into two 


ane " uns 
the following constants: Specific gravity, x ЕТСІН x A580; AT =78.2. 
The following was the analysis: 
0.1468 gram substance gave 04674 gram CO, and 0.1725 gram ТО. 
Found Culenlated for Се 
(per cent). (per cent). 
c 36.81 86.06 
п 13.09 13.04 


Twent srams of the oil C, Ha were now dilated with an equal volume of 
garbon bisulphide. dry hydrogen chloride passed into the mixture to saturation 
and the whole kept in ісе and salt for ten hours. The produet was purified in 
the wsual manner and yielded 23 grams of an oil boiling between 110° and 115° 
at 30 millimeter Sure, 8 grams of residue remaining in the distilling flask, 


a 3» 
p 


s pr 


"he following were the constants: Specific grav 
30° 


төзді; М: 


14624; 


А 68°. The analysis gave: 
Found Calculated ют Cu Fal 
(per cent). (per cent) - 
e 20.4 20.3 


A gram of this oil when treated with sodium elbylate in sleohol, yielded a 
liquid of very pleasant odor, probably the corresponding cthoxy-devivative, 

sof the chloride so produced were subjected to the Grignard reaction 
in an aimosphere of hydrogen, 4 grams of magnesium and 60 cubie centimeters 
of ether being used, the reaction being inaugurated with a little methyl iodide, 
it proceeded vigorously. ‘There were obtained 14 grams of a chlorinefree oil 


Twenty gran 
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at 40 millimeters pressure. lt was redistilled over 


bolling between 80° and 837 
the final yield being 12 grams of oil of а boiling 


sodium at ordinary pressum 


point 171° to 174°. The product is colorless, with an ethereal odor somewhat 
0° 


° E 
4 oe =0.8052, x? 
s gave the following results: 

gram substance gave 0.0397 gram СО, 


Қ " 30* 
resembling that of benzene, Specific gravity, = 1.4459, АЗ 


and 0.2602 gram If,0. 


Found Caleilated tor СН», 
(per eent), (рег cent). 
с 55.64 85.72 
H 14.31 14.28 


is oil, Cy Fo dissolves slowly in concentrated sulphurie acid (specilie gravity 
ithout warming or the evolution of sulphur dioxide, giving a slightly 
reddish solution. "Phe oil is recovered unchanged if the solution is quickly treated 
with water, more prolonged action of sulphurie acid gives higher boiling products 
containing sulphur. Concentrated sulphuric acid acis violently on limonene as 
well as on its reduction produet СЫП, with marked resin formation and the 
evolution of sulphur dioxide. Bromine reacts with СЫН by substitution, with 
the evolution of hydrogen bromide, 


Sabatier and Senderson* reduced limonene with hydrogen in the 
presence of nickel sponge at 250° and thus obtained tetrahydro-limonene, 
the p-methylisopropyi-cyclohexane, 


CH, CH, 
би 

си 

рең 


IË сн, 
Н 1 
uc сп 


This substance has a boiling point of 169? to 170° and a specific gravity 
0° 
at js of 0.8132. However, this hydrocarbon was probably not pure, as 


ihe authors state, “accompagné d'une petite quantile des produits de 
deboublemént et para diméthyl et para УІ éthyl cyclo hexane.” 
Renard ” obtained from resin oil a l xaliydrocymol boiling between 171° 
and 173°.and having a specific gravity of 0.8116 at 17°. 

No doubt exists from the above experiments but that I have successively 
passed from С,,0,, through C,f,. to СН. An easy method of 
obtaining ісігі and hexahydrobenzene derivatives from terpenes and 
their derivatives is therefore at hand. Tt might be questioned that a 
compound of limonene hydrochloride with magnesium, obtained after the 


° Compt. rend. Acad. d. sc. Рат. (1901), 132, 12: 
Лан. Chim, Phys. (1884), (6) 1, 230. 
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usual manner of the Grignard reaction, is really produced in this in- 
stance, as reactions undertaken to produce the classes of synthetic prod- 
ucts usually formed by workitg with similar magnesium derivatives 
of other halides have not been successful, but the following quantitative 
experiments remove all doubt of the existence of such a body. 


Paperinent 3—Ton grams of limonene hydrochloride wore subjected to the 
action of magnesium after the usual method of Grignard. Tho ether, containing 
the soluble magnesium addition product was then filtered in an atmosphere of 
dry hydrogen in а similar apparatus to that employed by Freer* in his work on 
dium accione. ‘Lhe filirate was decomposed by means of eraeked ice and dilute 
acid in the usual manner and the magnesium eontained in an aliquot portion of 
the aqueons solution then determined. 


Vound Calenlated jor СН» МЕСІ 
í л). (per cent). 
Mg 124 199 


Tt will be noted that a slight excess of magnesium was found and it 
seems probable that this is due to the few drops of methyl iodide which 
must be added to start (he reaction, The ethereal solntion after adding 
the ice and acidifying gave 5.7 grams of Суу, with the usual properties, 
Another fact to be remembered in considering the formation of the mag- 
nesium addition product is that there is always a co derable evolution 
of heat when the latter is decomposed by water, a fact which is difficult 
to explain if it is assumed that the magnesium has simply acted on 
limonene hydrochloride as a reducing agent. 

Ut is not advisable at the present time: to discuss at greater length 
which of the possible bodics of the empirie formula C,,H,, is formed 
during this reaction. The second reduction produet of ihe formula 
Cola always, so far, has poss sed a slighi optical rotation and this 
fact renders it probable that the latter has not been obtained entirely 
pure. However, the above ¢ periments proye beyond any doubt that 
limonene hydrochloride reacts with magnesium after the normal manner 
of the Grigi 

lt has been shown that aleohol or other compounds containing hydroxyl 
react with the products of the Grignard reaction according to the fol- 
lowing scheme: 


nard reaction. 


ROI + R'MgX = ROMgX + WH. 


The reactions with waler whjeh have been outlined gave this result. 
T'he next step was to study the action of aldehydes upon the product of 
the interaction of magnesium and limonene hydrochloride in the presence 
of absolute ether, and benzaldehyde was the first representative of the 
class selected. 


Experiment }.—Vorty grams of Jimonene hydrochloride, 10 grams of magnesium 
and 130 еше centimeters of absolute ether were allowed to react in au atmosphere 


5 Ann. Chem. (Licbiy), (1894), 278, 123; 283, 38. 
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Г hydrogen in a strong task fitted with a mechanical stirrer. After the 
complete, 30 grams of benzaldehyde, dissolved in an equal volume of 
«494, drop by drop. ‘he reaction was violent, taking place 
at the sume time a nearly solid, 
red 


chango wa 
absolute ether, w 
with a considerabie evolution of heat, whi! 
Yellowish-colored substance separated. The produet E 
for one hour, it was then treated in the usual manner, the ethereal layer being 
well shaken out with acids and alkalies. The alkaline solntion on acidifying 
gave 2.3 grams of benzoie acid. Ах the nentral solution, after distilling the ether, 
did not readily solidify, it was fraetioned in vacuo with the following result: 
Vo. 1: B. P. 85° to 90* at 30 millimeter Р 
о. 2: B. P. 90° to 130° ai 20 millimete 
No. 3: В. P. 140° to 190° at 20 millimeters, 

Aarlike residue, 4 grams. 

Decomposition appeared to take place above 130° and excepting the first f 
- Шол, there wa constant boiling subslance. No solid bod 
could he obtained from numbers 2, 3 and 4, in ісе and salt. 
ion number ] was ус in low boiling petroleum ether and treated 
with an exeess of phonyllydrazine.” "Thirty-üve grams of benzaldehyde phenyl- 
hydrazone of a melting point oi 154° were thus separated, this quantity cor- 
ponds io 18.9 grams of benzaldehyde. ‘The remainder of fraction number 1 
consisted for the greater part of Сы. 

The higher boiling fraetions proved themselves io be an inseparable mixture 
containing much tar. 


now vigoronsly st 


no biulieation of a 


-res 


As the principal products of ihe reaclion were benzaldehyde and 
Collie it was thought possible that the benzaldehyde had not acted 
upon ihe Grignard addition product at all, but en the contrary that the 
Yellowish, nearly solid substance was produced by the action of benzalde- 
hyde on magnesium powder in a manner similar to the substances formed 
by the interaction of sodium and benzaldehyde, as noted by Beckmann 
and Paul? E 

"Со disprove this assumption the action of benzaldehyde on magnesium 
was studied. 


grams of magnesium powder in absolute ether were ren- 
dered aetive by means of iodine, and a solution of 10 grams benzaldehyde in 
absolute ether was then added. No aetion took place even after the whole was 
heated on a reflux condenser for one hour. 


The following experiment demonstrates that when benzaldehyde acis 
on the product formed by tho action of maguesium on limonene hydro- 
chloride it does so in euch a manner as ай once to liberate C, Wu or іп" 
other words, just as if benzaldehyde were au alcohol in this instance. 
Raperiment 6.— Коту grams of limonene hydrochloride, 10 grams of magni 
and 150 eubie centimeters of absolute ether were (акел, "Phe apparatus was in 
principle Tike that employed by Freer in his work on sodium acetone. А strong, 


"ТЕ has beon shown in this laboratory that benzaldehyde can promptly and 


satisfactorily be separated from its solution in petroleum ether by phenyihydr 
Aun. Chem. (Liebig), (1891), 266, 6. 
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wide-mouthed flask was fitted with a stopper with five holes 
vespectively: (1) "The inlet for dry h 


the latter carrying 
drogen; (2) the stirrer set in а mercu 
trap, (3) а dropping funnel, (4) the reflus condenser which was fitted with a 
glass stopeoek sealed into it, and whieh was protected at its upper end by а 
tube of soda-lime and (5) a tube running to the bottom: of the reaction flas 
The latter had sealed onto it a funnel fitted with an asbestos filter and was 
connected with a filter flask by means of à tube and glass stopcock. The filter 
flask could be evacuated in the usual manner. After the reaction according to 
Grignard was complete, 25 grams of benzaldehyde dissolved in absolute ether, 
were slowly dropped into the flask. ‘The usual, violent reaction with mach 
evolution of heat took. place and the yellowish, semisolid substance separated, the 
whole soon becoming so thiek tl it was impossible to run the stirrer. After 
oue-half hour, absolute ether to dilute was added in sinall portions, and by closing 
the reflux and opening the filter funnel connected with a slight, vacuum, the re 
tion product was separated inte two portions, оне soluble and the other insoluble 
in absolufe ether; of conrse, care was taken thoroughly to wash the insoluble part 
with absolute ether, Both the soluble and insaluble portions were now decomposed 
by means of ice and acid in the usual manner, the etheral solutions resulting 
were separated, dried and the ether distilled. 

Soluble portion: The aqueous solution obtained by decomposing the soluble 
portion contains no magnesium. The neniral oil when treated with an схсеяз of 
pheny! ne in petroleum ether gave £1 grams of benzaldehyde phenylhydra- 
zone of a melting point of 1537. ‘Tt d by 
means of diluie sn!phurie acid, the pe: m ether distilled and the produet 
fractioned im жасо. Twenty-five grams of an oi) boiling between. 90° and 93° at 
50 millimeters pressare was thus obtained. ‘Ibis fraction contained no chlorine, 
and after two dislillations over sodium at ordinary pressure bad the following 
properties: Boiling point, 175° to 177°, thermometer wholly in the vapor; specific 


x 


0° x2 acd 
-:).0005; А 
p 71400 


strate it Lo be the sume compound С.Ц, produced by the action of water on 
the body formed by magnesium aud limonene hydrochloride. The residual 7 grams 
in the distilling flask contained a little chlorine and seemed to consist of the 
diterpene always obtained as a part of the produet of the action of magnesium on 
limonene hydrochloride. i 

Insolubie portion: Thirty-four grams of henzaldehyde phenythy 
melting point of 154° after one erystallization from ligroin were obla 
usual methods from this part. 

‘There remained 6.6 grams of л tar-like oil after removing the exeess of phenyl- 
hydrazine and from this neither a erystalline solid nor a constant boiling 
substance could be separated. 


demon- 


These properties 


309 
gravity, s cn 


oue of a 
ined by the 


Experiments 1, 2, and 3 clearly demonstrate that limonene hydro- 
chloride forms a compound with magnesium of the usual nature of the 
Grignard addition products, the body being soluble in ether and carrying 
the theoretical amount of magnesium. Experiment 6 proves that benzal- 
debyde, acting on this substance, forms a solid body carrying all the 
magnesium and that this solid when decomposed with water, principally 
gives benzaldehyde, at ihe same time the product soluble in ether and free 
from magnesium contains the dihydroterpene CH, which has been 
split off from the Grignard body just as if water had reatted with 
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this product. Thus the principal reaction of benzaldehyde on dilydro- 


limonene magnesium chloride would seem to be: 
C, IL MgCl GUT, CTO — 0, H COMgCI Co Hys 


(Insoluble in (Soluble irt 
ether.) ether.) 


The evidence for this assumption is made stronger by the following 


experiments : 
Haperiment %—The following quantities were taken: Limonene hydrochloride, 
30° 30° M I aiaa ; 
35 grams; speeifie gravity, Ae car A i =546°; ND ша1.4708; magnesium 


powder, 6 grams; absolute ether, 100 cubic centimeters. ‘The reaction was carried 
on througlont as in experiment 6, 23 grams of benzaldehyde free from benzoic 
acid being used. 

Soluble portion: "This portion contained no magn 
20.2 grams, from which, distilled in vacuo, the following fractions were obtained: 

Хо. 1: B. P. 75? io 78° at 25 millimeters, 17.2 grams, 

No. 2: Residue 2.6 grams. 

‘The usnal means of separation gave 4.5 grams of benzaldehyde phenythyd 
melting at 155° and 150°. The remaining oil, after the removal of the phenyl- 
hydrazine, had the following properties: Boiling point, 174% io 176°; spe 
gravity, M =0.8248; ха 
Summary of the soluble portion—Benzaldehyde 2.3 grams; СП. 


14.7 grams: residue (diterpenes, сіс.), 2.5 grams. 


sium. The total ofl was 


zone 


t was therefore Сы. 


Insoluble portion: The ісігі oH was 31 grams, containing a trace of chlorine. 
The product, distilled in recuo, at 40 millimeters gave the following fractions: 
No. 1: B. P. 80° to 85? at 15 millimeters, 18 grams. 
o. 9: В. P. 85° to 215° at 15 millimeters, 7 grams. 
5 grams of residue, 
There were obtained from the above, 22.8 grams of benzaldehyde phenylhydra- 
zone melting at 186% and a liquid with the constants: Boiling point, 175° to 176°; 


8954; N 


КҮЗ 


калы 
specific gravity, 72 


Jated 1.1 gram of benzoie acid. 


Summary of the insoluble yortion.—Benzaldehyde, 12.3 grams; 
Сұ,» 7 grams; benzoie acid 1.1 gram, and 8.5 grams of inseparable, 
high boiling compounds. . The presence of the dihydro-limonene is proba- 
bly due to imperfect washing of the insoluble solid by the ether. This 
is readily understood when the sticky nature of this body is considered. 


Ecperbnent 8—This experiment was not performed in the elaborate apparatus 
we had consirncted, but instead was carried out i a bromine flask in an atmos- 
phere of dry hydrogen on a water bath. 

The following quantities were taken: Limonene hydrochlorid uns; mag. 
nesium powder, 6 grams. After Lhe magnesium addition prodnet bad been formed, 
23 grams of benzaldehyde were added. The usual violent reaction xceompanied 
by the separation of the yellowish solid took place, the whole being finally heated 
with steam for fourteen hours, during which time the ether rapidly evaporate 
as an ordinary reflux condenser does not hold that solvent in this climate. 
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product was covered with fresh ether, decomposed with ice and dilute acid in the 
usual manner and the solvent distilled, 55 grams of an oil, which was fractioned 
in vacuo, being obtai 
No. 1: В. P. 70° to 100? at 15 millimeters, 28 grams. 
d . 100? to 150° at 15 millimeters, 12 gr 
Хо. 3: D. P. 180° to 210? at 15 millimeters (metal bath to 2507), 8 grams. 
Tarry residue, 4.5 grams. 
Number 1 gave 14 es of benzaldehyde phenyliydrazoue and 19 grams of 


С, specifie gravity, AE moss; x —146040. Viv 


in melt- 


grams of benz 


ing at 137° aiter recrystallization р ligroin and 1.2 grams of benzoic acid 
melting at 181% were obtained from Numbers 2 and 3. The residual 14 grams 

asa ke oil, which regenerated considerable quantities of benzaldehyde on 
being boiled with dilute acids. IL is probably in greater part a mixture of 
polymers of benzaldehyde, 


It is seen from the above that benzoin, whieh should be expected in 
quantity in the residues of all of these reactions, ав jt should be formed 
from a benzaldehyde magnesium compound, is really produced if this 
compound is heated. ` 


Experiment 9—There were used 50 grams of limonene hydrochloride and 10 
grams maguesium, the reaction (which in this instance unfortunately did not 
reach completion) being conducted in the apparatus with a filter tube described 
in Experiment 6. A small amount of tl ethereal solution w fillered, decoui- 
posed with ісе and acid and analyzed, gi б grams of organic liquid, priuci- 
pally Сы, and 0.307 gram magnesium (caleulated Мо ‚ found=10.3 per 
cent). ‘The remainder was now also filtered from the unchanged magnesium and 
from the insoluble portion of the ethereal compound of lydro-limonene magnestam. 
chloride, and the filtrate, which now only contained the soluble portion of the 
addition prodnet, was then treated with 35 grams of benzaldehyde. ‘the usual 
evolution of leat took place and the yellow solid already deseribed separated, 
so that the magnesium addition product produced according to the wiethod of 
Grignard and separated from all other substances by filtration, is in reality the 
compound taking part in the reaetion, any excess of benzaldehyde, or of magne- 
sium powder, whieh is generally present, not taking part therein, ‘The yellow 
solid produced from this soluble portion was now again filtered in an atmosphere 
of dry hydrogen and well washed with absolute ether; it was finally transferred 
to another flask and placed under absolute ether, it is designated below as the 
insoluble portion, The wuited etheria? solution filteret from this insoluble sub- 
stance, and the ether used to wash it are termed tlie soluble portion. 

Lhe soluble portion: This part was free from magnesium und after removing 
the ether it consisted of an oil whieh weighed 45 grams іп the crude state and 
which gave the following fractions when distilled ix vacuo: 

No.1: B. P. 80° to 90? at 20 millimefers, 33 grams d 

No. В. P. 90? to 110° at 20 millimeters, 5 grams. 

Хо. 3: A residue of tar, 6 grams. 

‘The above fraetions, when treated with the usual reageut gave 88 
benzaldehyde phonylhydrazone melting at 155°, representing the excess of benz 
dehyde added to the above solution and 14.8 grams of Сы! of a specific gravi 

30 


30° 
at = of 0.8262 and a refractive index, N D of 14584, the remainder consisted 


of unchanged limonene hydrochloride and of diterpenes. 
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the constitution of this addition product. ‘The simplest assnmption would 
V C,1,C—0—MgCl 
assign to it a formula C, H,COMgC) The sirueture i. 
G,H,C— 0—-M&Cl 
does not seem probable, for neither benzoin nor benzil could be found 
among the substances oblained by decomposing the compound with water, 
excepling in one experiment (number 8) where heat was used for a 
long time and where this resnlt was to be expected. However, it js 
certain that when benzaldehyde acts on the etherial compound of hydro- 
limonene magnesium chloride, the former reaeis as if would do if it 
contained a hydroxyl group, As in this instance benzaldehyde veaets as 
if it were an aleohol, it js nol surprising to find that acetone does the 
same, as acetone often assumes the enol form during reactions as, 
etone and during iis con- 


for instance in the production of sodium a 
densations, many of which are best explainable on the assumption of 
a compound of the structure CIT;. COIT: CIL... It was nevertheless 
deemed advisable to undertake an experiment with acetone as the reagent. 


Beperiment 12—Vhere were used limonene hydrochloride, 35 grams; magne- 
ium, 10 grams, and absolute ether, 100 cubic centimeters. The Grignard reac- 
m was allowed to take place in a bromine flask, after it was complete, 
rams of carefully purified and dried acetone were slowly added. A com 
siderable evolution of heat, as is the case with benzaldehyde, was observed and 
the separation of a solid which nt first was red, then yellow and finally while 
took place. After the reaction has ceased, the product was treated as was tie 
case when benzaldehyde the reagent. The neutral oils were distilled ix 
tacno and gave the following fraction 
No. 1; D. P. 73? to 80° at 16 millimeters, 20 
Хо. 2: P. P. 80? to 110? at 15 millimeters, 7 grams. 
. 3: Residue, 2 grams. 

Number 1 was identified as СН, as it had the following consiauts: Boi 


A630. 


point, 1742 to 176°; specifie gravity, 

Number 2 contained a considerable amount of chlorine and the oil was doubt- 
less a mixture of unchanged Jimonene hydrochloride and diterpenes. The method 
of Deniges * showed 12.6 grams of acetone to be present in the aqueous solution. 

This result is parallel with the one obtained with benzaldchyde and 
therefore, in this reaction, also, acetone assumes the rôle of propen- 
1-01-2 

These experiences with limonene hydrochloride were of sufficient in- 
terest to warrant a study of the action of henzaldehyde on other magne- 
sium organic halides, for it might be true that in cach instance a certain 
proportion of the reduced hydrocarbon might be produced, owing to the 
small pereentage of the eno) form present in the aldehyde; with this 
end in view a study of the reaction between benzyl magnesium chloride 


? Compt. rend. d, Асад. sei. Рат. (1608), 127, 063; Ann. Chim, Phys. (1899), 
(0), 18, 400. Buli Soc. Chim. (1899), (3) 21, 941. 
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and benzaldehyde was undertaken. Thus Grignard" states that benzyl 
magnesium halides do not react in the normal manner with aldehyd 
the principal product of the reaction being dibenzyl, and Неше and his 
students, depending upon the conditions, obtained both the carbinol and 
stilben in this reaction. 

Several experiments under varying conditions were performed and 
phenyl-benzyl carbinol was always obtained in large quautities, but in 
no case could toluol be detected. — Phenyl-benzyl carhinol is readily ob- 
tained in the pure state by distillation of the reaction product in vacuo. 
Tt boils from 167° to 170° at 10 millimeters pressure and innnediately 
in the receiver, the room temperature being 30? to 33°. Ней 
speaks of the difficulty he experienced jn obtaining the earbinol in a 
solid form when working in tho summer. Crystallized twice from li- 
groin (in which solvent when it is boiling it is quite soluble, whereas 
it is almost insoluble in the cold), it melts at 67° to 68°. Tho melting 
points given for phenyl-benzyl carhinol in the older literature are too 
low.:5 

With concentrated sulphuric acid it gives a white far, just as henz- 
hrdrol gives а red tar with the same reagent. 

As the method of preparing benzhydrol" in quantity has in the past 
heen tedious to apply, and as the Grignard reaction was under considera- 
tion, it was decided to ascertain if it might be available for this purpose. 
Using chlor? or brom-benzol, magnesium and ether, and treating the 
reaction product with benzaldehyde, the results leave nothing to he de- 
sired as to yield, case of manipulation and time consumed, so that this 
method will undoubtedly replace the longer ones formerly used in pre- 
paring this compound. 


” 
ЕЯ 
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SUMMARY, 


Limonene hydrochloride reacts with magnesium to form a hydro- 
limonene magnesium chloride, soluble in absolute ether, the union taking 
place normally according to the type of reactions discovered by Grignard. 
This addition produet when decomposed by water gives a diliydvo-ferpene 
СН. 

A method is developed by means of the Grignard reaction of passing 
from terpenes and their derivatives to di- and tetrahydro-terpenes and 


” Ann, de PUnivorsité do Lyon (1901), Ж. S. 6, 1-116; Chem. Centrbl. (1901), 
н, : 


Bor, d. Слет. Ges. (1904), 37, 453, 2 1429. 

? Limpricht. and Schwanert: Ann. chem. (Licbig), (1870), 155, 62. Gold- 
berg: Ibid. (1874), 174, 2209. Knovenagel and Arndts: Ber. d. chem. Ges. 
(1903), 35, 1087. Sudborongh: J. ehem, Sor. London (1895), 67, 605. Beilstein 
П, 1079 gives M. Р, 42° probably a misprint for 62°, The error has been copied 
into Richter's Lexikon der Kohlenstoffverbindungen, 

Ме: Ann. Chem. (Liebig), (1807), 298, 202. Bacon: Am. Chem. Jour. 
(1905), 33, 68. 
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and (hns a very simple and accessible means of prepar- 
ing tetra- and hexahydro-benzene dericatis at hand. 
Ti has been proved by quantitative experiments that with hydro- 


as if it contained a Dy- 


limonene magnesium chloride, benzaldehyde acts 


ху] group. 

The solid produci of the aetion of benzaldehyde upou hydro-limonene 
magnesium chloride gives analytical data which point to the formula 
C,H,COMgCI,— When decomposed with dilute acids this compound ro- 
generates nearly quantitative amounts of benzaldehyde, and only when 
it had Jeen heated for a long time are products like benzoin obtained, 


which would indicate a double molecule. 

The compound C,H;COMgCH is, when freshly prepared, very mstable 
in the air, its behavior being ішпей like that of sodium acetone. Acetone, 
like benzaldehyde, also rea as Jf it contained а hydroxyl group. 


No analogous reaction was obiained from benzyl magnesium chloride 
and benzaldeliyde. 

Work with the Grignard reaction in the field of the terpenes will be 
continued. 
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{From the Chemical Div 


INTRODUCTION. 


ylang-ylang oi} industry is the most important and in fact at 
presei practically the only perfume-oil industry in the Philippines. 
Like Manila hemp, the ylang-ylang (flower of flowers) is peculiarly a 
product of the Philippines, as the oil distilled in other tropical countries, 
prepared from, the same tree, js nol ranked in the same class, as regan 
quality, with the product of this Archipelago, bul is sold as “салатда 
oil. /:-¥lang-ylang oil is obtained by steam distillation [rom the How 
of Qanaugium odoratum Baill, (Cananga odorata Ylook. f. et Th.). 
Some idea of the magnitude of the industry may be obtained from the 
following extracts from the reports of the Philippine eustom-house 
showing the amounts of this oil exported during ‘the fiscal vears named : 
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мик L—Eaport of ylang-gleng od from 1900 to е inedusive. 
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= resent the actual amounts of eil exported, on which no figures aro пу тө 
obtain the actual weights of ylang-ylang oil exported the figures: given sould 
probably be divided by tev. 
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ii is thus evident that the industry is rapidly incrensh 
nitude, as perfumers ате now using this fine oil in an iner 
of products. As the industry is peculiarly one belonging to the Philip- 
pives, this laboratory has undertaken studies on the oil and the best 
means of its distillation, with the view of improving the тео of 
manufacture and of the quality of ihe oil. "Phe 
tained аго recorded in this paper. 


ng number 


ilis this far obe 


GENERAL TRADE CONDITIONS. 


‘The general trade conditions in the ylang-ylang oil industry are noi 


on wilh limiter! capital who de 
engage in fhis business. sarily, the price of (he oil depends upan 
в quality, but the establi nt of a brand is o£ very greal. mn portanec, 
Oils of long established brand command a higher price than. unbranded 
ones, or than oils of newer brands, although. ilie latier may be fully as 
good in every respect. Many European houses buy only through Manila 
firms with whom they have contracts and will net purchase oil. fren 
others, no matter what the" quality may be. Noverthele there а 
large open market, especially with French houses, lor бех але oils, 
and oils of the very best quality can always be ӨМ. "he price naturally 
ording to the supply and demand, but the very best oils тау 
he counted upon io bring about 200 pesos, Philippine currency, per 
kilo? and those of established brands bring even higher price "he 
eondilions in regard to second-grade oil "e ned by any means ах 
favorable? И, tenia for these oils 

competition with inanga oil and with ar 
of the Manila distillers manufacinre both [ 
and because of iheir (rade connections they 
of stoeks of the latter, The distilers in the provinces who, because of 
ignorance of the best methods of distillation and of poor apps 
usually manufacture only second-grade о 


es ber 


particularly promising for a pe 


of 


small probably 1 


ficial vlang. 
t and second grade oils 


э usually able io dispose 


nns, 


х. ollen find great diticuliv 
in seling their product. "Phese provincial distiflers are sene rally 
anxious to realize quickly on their stocks, which the ухе to the Manila 
firms for the best price offered. The price paid in Manila for such pro- 
about 30 to 70 pesos, Philippine currency, per kilo, There 
is offen so Ше demand for second quality oils (hat Chey ean not he sold 
in Manila for any price, and the Fnropean anarkel for this 
Frequently 


so juaetive Hat distillers may have such oils on their hi 
for as Гоца а period ax iwo years before disposi 


of Ahem, 


“Cue pose. Philippine ewrreney. is equal do өте Ла a йит, Unite) States 


іш connection with the present prices of yhang 
bstance (Compt. rend. arad. 4, Ке, Par. (18731 76 1 
it is stated that the price of the oil at that time wis 


si is tals 


article on thi: 


(which 
"n frames the kilos He 


cals the ӨШ essence of alan-gilan or hilurhilum from Chena ибора екі 
Synonym of Canuagium. odoratum. d 
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In general, ihe distillers do not own their own groves of ylang-ylaug, . 
trees, and the market for the flowers in the region around Manila is in 
а very unsalis condilion for the distiller. The large number of 
distilleries in Manila causes keen competition for the flowers; as a 
result. the quality sold is very poor and the price is high. One of the 
largest firms in. this business states that the flowers are of a much poorer 
grade during the past few years than they were several Years ago. 
The flowers аге usually picked in ihe n ght and ате collecied in small 
lots early іш the morning by native brol 
tillerics. ‘he natives make a practice of 


who deliver them at the dis- 


wetting ihe flowers with as 
much water as they will absorb and there will often be leaves, twigs, and 
other substances mixed in with them to add weight. The distillers 
hardly dare refuse such materials, although the quality is poor, for fear 
their supply may be altogether eut off. I should estimate that over 
three-fourths of the tlowers brought to fhe distillers in Manila are un- 
ripe and green, although the ripe, ow product gives a larger yield of 
much superior oil. ‘The price of flowers in Manila varies from 20 to 
40 centavos, Philippine eurreney, per kilo, the average probably being 
as high as 30 centavos Many people in the Islands havo an idea that 


the ylang-ylang distillers make a tremendous profit. From my observa- 
tion, of the business T can not believe this opinion to be well founded. 
Tt probably requires on an average 350 kilos of flowers to produce 1 
kilo of first-class oil and this amount will also probably give an ad- 
ditional three-quarters of a kilo of second-class oil. Thus the flowe 
for 3 kilo of first-class oil will probably cost 115 pesos, Philippine 
currency, and after the cost of steam and water used, of skilled supervi- 
sion, inleres{ and depreciation of the plant ave added only a legitimate 
profit is left. "Phe grower seems to be the one who makes the large 
profits in this industry, as T have heard of treos being sublet by the 
year for 2 pesos per month, the renter expecting to make a profit 
from the flowers which he can pick from the tree. This would mean a. 
production of at least 80 kilos of flowers from one tree during a your. 
We have no figures, nor have we been able to obtain any reliable data 
on the point of the yield of flowers from one tree, but there is цо doubt 
but that Jarge tre luxuriani Ji Mavil the best flow- 
er е usually obtained іп May and Jime, but the season just passed 


bear vi 


qn Piesse's Art of Pi a Dendon, (ISOLA. EH, is found am interesting 
error in the stadement. that yhingyhing lowers are adulferated with lowers af 
champaca (Michelin champa Linn.) te ches pen the quality of the өй. Ax à 
a Mowers sell ін Mani 
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ay was late, xo that distillation was nof. begun on йн Tare scale ини! 
si, (1907) and it then extended into February (ms. 

c numbers of ylang-ylang trees grow m many of the 
‚ Andoro, amd Albay: there are stille and in 
сез, but ax vel no stills The tees a 

б provinces, where oil 


jw the Camarin: 
there are many trees, 
found in quantities in many of the other 
distilled. 

The impres 
inferior and will not make 
dae to the lower quality of provincial oils caused 
г reason to believe that the flowers are just as gon 


alao pre 


Bowers 


n is very general in Manila that the prov im 
oil, This opinion is no doubt. larzely 
ШИШИ 


lin the 
н 


by poor di 


There is eve 
provinces as in the region around Manila, especially in those 4 
where the trees are cultivated and don a large = Some firms 
in Manila distill өй in the provinces, and the prices which they. obtain 
are just as high as those derived from their Manila product, Moreover, 
the provincial distiller has iwo very decided adv: 
competitors in that the price which he pays Jor flowers 
20 centavos, Philippine currency, per kilo), and in that һе ean refuse 
10 accept poor flowers, as the competition is not so keen. Phe next ad- 
хапсе for the industry would кесін to be the installation ol first-class 
apparatus and the introduction of correct. distillation methods in the 


ges ver his Maniki 


и 


is lower (E? te 


provinces. қ 
METHODS OF ЭТА. 


Much mystery surrounds the distillation of the өй of slang-yiung in 
Manila. ‘Che manufacturers are supposed io have valuable trade seer 
so that no one is allowed to visit the distilleries of many of them, How- 
ever, I have been inside of some of the Manila distilleries where no such 
restrictions exist aml have also distilled the first quality of 
oil in this laboratory. T do not wish io violate any confidence imposed 
in me by the manufacturers who have allowed me to visil their plants 
and have told me of their methods of distillation, bnt ( do not believe 
there are any trade secrets: by this T do nok mean to imply that any one 
can distill first quality ylang-ylang oil, but with ihe proper apparans 
an operator who thoroughly understands the distillation of essential oils 
in general will soon find out the special small points in the distillation 
of ylang-ylang o The imporlant. points where many err, and this 
especially tree of the provincial distillers, is in the wrong choice of frac 
ions, in burning the flowers and in oblaining too much resin in (he 
The oil must be distilled slowly, with clean steam, the flowers being > 
placed in the stills as lo avoid their being cut into channels by the 
steam. ‘he quantity of the oil taken is only а [Г on of, the total 
amount m the flowe Disregard of this factor is one of (ће most 
grievous errs of the provincial distillers, for, on the contrary, thev are 
usually too mxious to ohlain a large yield of oil, and therefore they will 
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often distill 1 kilo from 130 to 200 kilos of : Е 
latter to he ikon om 150 to 200 kilos of flowers. The quantity of the 


quality, bet in gener 
averaging about 400. 
zovaryin 


produce 1 kilo of oil naturally varies with their 
al the amount should he 300 to 500 kilos, probably 
: After the first quality ой has been distilled. then 
. quantity of the second grade, up to а volume equal to that 
of the first, may be obiained from the same lot of flowers; after 
this operation the still and condensers must be thoroughly cleaned ‘and 
sietned өш to prevent contamination of the next distillation of first-- 
quality өй with the remains of the second quality adhering to the p 
paratu The distiller usually judges of the time to change the receptacle 
from that used for first quality to that employed for the second, by taking 
note af the oder of the distillate. ‘Phe oil me type of 
Vlorenee Шах, usually (wo or more of thes 


received in some type of 
and 
‘The whole apparatus 


аг 
the condensed water is used in future distillation 
is best lined with block lin, although some distillers have found: nickel 
fo be more. satisfaetor The oil, ай separating from the water, is 
clarified and as it is sensitive to light and air, it should he placed into 
dark colored boule soon as possible; these should be filled to the neck, 
aud then paraflined to keep out all a Jn the ideal 
apparatus the receivers should be so constructed that very little light 
and air has access to the ОЙ. ‘Che possibilities of vacuum distillation with 
ible of the fragant lower boiling 
ible of resins and sesquiterpenes, 
has suggested itself, Some experiments along these line 


well stopper 


steam te obtain. as large a yield as po: 


esters and aleoholx and ах little as pos 


were unde 
satisfactory for the purpose 
nsers. The maceration of the flowers io allow 
the oil 16 escape more easily also suggests iiself as a possible improvement 
ethods, Experiments along these lines will be undeciaken 


taken. bot the apparatus available was not 


owing tol 


кіп the cond 


in distillation 
ab seme future time when a new siil, adapted to the purpose, has been 


purchased. 
THE ANALYSIS OF YLANG-YLANG OTL, 


ylang oil does not, owe its fragrance to any one »ubstanee, but 


contains a great number of odoriferous compounds, hence if is not possible 
to value it by certain analytical determinations as is the case with many 
essential o At the present time vlang-vlang oil is largely bought 
and sold on the judgment of the dealers, the determining factor being 
the odor, and much prejudice as well as uncertainty of valuation ex 
li is highly desirable to have other means of determining the value of 
the oil. “Pig would be especially advantageons for those Manila houses 
oils other than those of their own mpanutfaciure, as ex- 
io these firms that the judgment of the purchaser 
у with that of the one in Europe. It is 


who purcha 


perience has shown 
in Manila does nol alway 


ag 


obvious that it is not possible in the present state of our knowledge of 
viang-ylang oil do judge of its quality from the analysis alone, but T 


Я - б - 
70 
believe the following results will show that the ordinary analytical con- —, 


stante are of very great assistance, as only the records of isolated constants 
obtained on oils largely of unknown origin are available in ihe litera- 
ture, Owing to this lack I have determined the simple constants on a 
nwnber of oils of known origin. Most of the latter were from one dis- 
tillery, the process of distillation being watched and the samples col- 
lected by myself. In this manner I was able to obtain à few analvtical 
constants on oils known to be of first or second grade; the results recorded 
present many regularities and аго so promising that it is hoped, as more 
1 becomes available, to discover other constants, so that in time the 
se and sale of ylang-ylang oil may be placed on an exact analytical 


In this first series ihe values determined were: Specifie gravity 
3 
x0. 
р? 
er number, the Jatter by the usual method, using 1 gram of oil. 


(pyknometer) ; optical rotation at 30°; refractive inde 


and 
‘The results are tabulated as follows: 


Tanis V,—febulation of the constants of first-grade ylang-ylang oils. 


Origin and remarks, i 


My distüla 

_ kilos of good flowers, 

| Bes distillate of Aug, 17, 1 

7 First half of first-quatity өй distilled Aug. 17, 1907. 
Ce) | Bes distillate of Ang, 20, 160 5 

зш s Bs distillate of Awg. 22, 1907. i 
8S Bs disüHute of Ang. 23, 1907, 

HY 879 distillate of Aug. 21, 1007. Typhoons and poor 

dower. 

100 B's distillate of Ang. 27, 1907. R: 

аме of Aug. 29, 1907, | 


ю 092i 06.0 


, 1! Flowers хө poor because 
continued typhoons that 700 kilos were used for t 
kilo oí oil. 
1.4805 | 95 ^" B.'s distillate of Sept. 5, 1907. Flowers good as a result 
of three Line and henee n large yield of oil. 
1175 distillate of Sept. 7, 19 
Bos mixed distillate, 
B.'s distillate 
Distillate 55 granis obtained by redistilling 100 kilos of 
ylang-ylang condensation wat 
2 B's distillate of Sept, 12, 1607, 
B.'s distillute of Sept. 
mixed distillate- 
it. quality өй from Mindoro. 
Distilled i» raeno with stein irom selected flow Я 
B.'s distillate of Feli, 1, 190%, from very good flowers, 
204 per eent yield from selveted tow 
Jul distMation. A very 


| IL] өз». 4x6; Lasts] б ^ 


м бол 
15] 0.016, 
в ays | 


0.948 
0,827 
0.958 
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"abulation of the constants of second-grade ylung-ylang oils. 


Ester 
amm- Origin and remarks, 
ber | i 


а ое y i 
эг 81.6 : Corresponds to Хо. L above, Segond 042 per сети from 


same distillation as No. 1. 


t 2 Oss: 
3; UO 


First half by distillation / eweaa trom a jrovincial oil. 


tion in mewo of the same pro 


1 I 
203 омо 64.1 | Brovineial off irom Nueva Caceres, Distillate of lar, 1 
| w 
э om l аз | My distillation: poor flowers; 0.15 per сені yicld. | 
6 oon My distillation: poor flowers; 0.52 per cent yield, i 
ШТ My distillation; poor flowers; 0.61 per cent уен, H 
x OROS l'rovineia! ой, | 
9; OS 1.495) Do. l 
10, 0.9 1.4978 ; Corcesponds to No. 3, Table TT. B.'s second-quality oit H 
; | of Хад. 17, 1907. 
1^ onm 1 3.4000! mo | Corresponds te No. 4, Table TI. B'ssecond-quality oil 
' l oi Aug. 20, 1907, 
шт HTP 1. 70° My distillation of sccond-quality өй Irom flowers from 
. 4 , Which the first quality inel been previously distilled 
i s & Do Yield, 0.7 per cent, 
mo emet BU Second-quuiity 90 corresponding to No. 5, Table Н. 
HEUS idus] Sucond-quality oi] corresponding to No, 6, "Table 1T. 
15 0,408 И Second-quality oil corresponding to Хо, 2, Table I. 
16 ох mE Provincial oi S ul 
зт одих 1.4979 econd-quadity oil corresponding to No. &, Table П, i 
15 биш 1.4991 | 67 Second-quality oil corresponding to No. 9, Table TI. i 
19^ отм ТО Second-quality oil corresponding to Ко. ide FI. | 
wo nw PO | Peovineial 
т 0. мм - Provincial oil No, 20 reetitied іл ranno: 9,65 per eent 
yield, [ 


(9 — Provineiul oil No. 20 rectified Ju vacuo: 0.50 per cent 


m 
yield. i 
78. Reeond-quality oil corresponding to No. 22, Table H. 

g6 | Second-erade “Sartorius brand, з 

ccond-quality oil corresponding to No. 13, Table Th 
БЕЛДЕГІ 2 Second-quality oil corresponding to Хо, 15, Table 11 


0.001 


: 7702 Provincial oil. 
: 89 Do. 
Bo Do. i 


Iriga ol. Approaches first-grade oil in quality, 

ЕШ ОЙ irom Guinobatan, Alb: Approaches first-grade: 
oil in quality 

52 Second-quality oil frora san 
lation, i 

S5 Good xeeond-quality oil from R's plant. 

s% Oil from Nueva Caceres, Approaches fimt grade i, 
quality. 

—30.1 3, SUS | Ой from Mount Isurog, Ambos Camarines. A very i 

И į pooroiL 
қамар 5 7 Ой from Mbay. Very close to first-grade өй, i 


e locality. Same distil- j 


rFtorius", one of the best brands of ylang-ylang oil. 

Sy “quality off, amd the analysis of number 24 
axe refused to кей us any of thelr first-q ‹ analysis of n | 
have Pe from the second quality of the oil, sold in Manta 25 essonee of ylang-ylang 
Nes bio Sartorius.” We expect to be able to obtaiu the first-grade oil from Burepean 
pm and hope to include this standard brand іп our future work. 


The manufacturers of the 


ВАСО, 


~ 
ho 


DISCUSSION OP ANALYTICAL R TS. 


Several regularities will at once be noted. The ester number of first- 
grade oils is usually 100 or more, whereas that of second grade but 
rarely rises above 80; the refractive index of the former cla usually 
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low, being but rarely over N 1 —14900, whereas that of the laiter ap- 


proaches 1.5000. This difference is due to the larger content of sesqui- 
terpenes and resins in second-grade oils, cadinene having a refractive 


30° 


-=1.5060, The optical rotation of first-grade oils is much 


index D 
lower than that of the second grad. being but rarely ovi and 
usually varying from —32? to —45°, that of the second de being 


around —60° and over. This difference is also caused by the high 
content of the Jatter in sesquilerpencs. А few provincial oils have a low 
optical rotation together with а Jow ester number, and. such oils are in 
general very poor, they are also apt to have a yery low specific gravity? 

<The results all go io show that an oil with a low refractive index, low 
optical rotations, and high ester number is almost certain 10 be good, 
while high refractive index, high optical rotalion, and low ester number 
indicale a second-grade oil. 

No especial regularities have been notod in the specifie gravities of 
the various oils, save that if an ой has a high specific gravity and high 
ester content (exter number above 110) it may follow that jt шау also 
have a higher refractive index, and oils with all these constants are very 
superior, (See Tablo 1H, number 23.) 

Manila buyers of provincial oils are often anxious to ertain the 
quantity of flowers used by the distiller in obtaining the oil offered, so 
that they may judge as io its quali A number of experiments were 
made on the distillation of ylung-ylang oil ii vacuo to obtain data on 
this point and 10 ascertain whether jt might be possible to тему a 
lower grade of oil hy such a procedure. 


One hundred cubic centimeters of first-quality oil were placed in a 200 cubic 
nimeter, highsneckewt flask, the distance from the surface of the өй to the exit 
tube being 16.6 centimeters; a slow, regular distillation was mile from a metal 
bath the temperature of which was kept 15° to 20° hotter tham that of the dis- 
tilling vapor; the total time consumed in the distillation being one hour andl 
twenty-five minutes, 


The original oil gave the following constants: Speeife gravity, js =0.927; 
309 
"NA s 
I 
Fraction number £—Filty-two cubic centimeters at 13 millimeters pressure, 
кап over between 73° and 100°, temperature of metal bath up to 120°, 


1.4883; ester number=117, 


* Cf. Table £11, numbers 4, 9, 16, 21, 
to represent very poor oils. 


all of which numbers wero known 


YLÀNG-YLANG OLE. 


A perfectly colorless oil of very good odor but lacking the fine, sweotish, soft 
favor of the origi 


Specific 


m 


Fraction namber 2.—Twenty-live eubie centimeters at 13 m 
boiling between 100° and 120°, metal bath up to 185°. 
A water-white having a burnt odor. 


: av 30% 2509 309 
Speeifie gravity," | —0.016; N = 14800; AU. 
pe AM d p vid А 


68.2; exter munber— 


Fraction number J.—Vitteen. cubic centimeters at 10 millimeters pressure, 
passing over between 120° and 1429, metal bath up to 159°, 


30° 0° 
=) 0410; = 
m “4% 


1; ester mont 


109. 


‘The residue in the distilling flask was G cubie centimeter 
dark brown resin, of rather agreeable odor. 


N 30=1.5435. А 


Kraetions 1, 2, and 3, united, gave 92 per cent of the original ой, ‘This oil 
was perfectly colorless, but the odor was burnt and not nearly as fine as that 
of the original oil. 
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"The constants were 
n 


Specific gravity, зе =0.918; А 


1.4841; ester numberzzlii.l. 


Те greater part of the burnt odor was removed runing air through 
this oil for some time, but Unis process did not restore the mild, sw eclish 
odor of the original oi, When, during the process of distillation the 
distillers slightly burn the flowers which they use, the resulting ofl is 
allowed to stand in contact with the air for a day or two, the result 
being the loss of its burnt odor. L have noted in respect to oils distilled 
in vacuo that those samples distilled in a hydrogen atmosphere always 
have more-of a burnt, or flat odor than have the ones fractioned with the 
ordinary air capillary, My experienee seems to he that the rectification 
of oils in vacuo ік not an entire success, as the distillates, although ap- 
parently of the sume composition з the oil from which they are distilled, 
seem to lack in perfuming power; this is especially true of the lasting 
qualities of the odor. These results suggest that the highest boiling 
parts of the ylang-ylang oil and even the resins, are very probably im- 
portant constituents of the whole, possibly they help to fix the more 
volatile, odoriferous portions. 1 have alw: been impressed by the 
Ду lasting fragrance of the resinous residues of the distillation of 


pecul 
ylang-ylang oils fractioned in vacuo. 

The distillation of many ylang-ylang-oils im vacuo has shown that 
over 50 per cent of the first quality oil will pass over below 100° at 10 
millimeters pressure, and when 1 have tested poorer oils in this respect 
г have found. the amount of substance volatile below 100° at 10 milli- 
meters which passed over {о be proportional io the quantity of flowers 
used in preparing the oil. Thus one oi] distilled from flowers at the 
vield of 1 kilo for 206 kilos of flowers showed 27 per cent of volatile 


y 
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constituents under the conditions named, whereas another prepared in 
the proportion of 1 kilo іо 150 kilos of (lowers gave 19 per cent. 

It follows from this that the distillation test is also of value both in 
determining the quality of an oil and the proportion of flowers used in 
preparing it. The only manner in which poor provincial oils may he 
improved is by redistillation with steam, and this procedure results in 
large losses,  Fractioning with steam 72 vacuo also seems quile prom- 
ising, although the process is very slow. Oils thus oblained are quite 
colorless, and by taking suitable fraetions a very fair oil may thus be 
prepared from a product which before treatment was almost unsalable, 

The following table illustrates the manner in which the very significant 
constauts of refractive index and esier number vary in tho different frac- 
tions. The numbers represent the successive fractions obtained at ТУЕ 
distillery ou the dates given 


Tatte WV.—Suecessive fractions of ylang-ylang oil. 


i „Арго, 1907. | 
ЕА НЕ 
- Көлі П КА 
2071 x9? ермес Ester | Specie 5 3° | Ester 
Do inunber, mimber, graviy p S Do nume 


102 
185 | 
no 


16 


А double refined oil (twice distilled) from the same firm gave as fol- 


lows for the first and second fractions: 
1 30% 
GN 
2. N30 улова m р 
A y —1498; specifie gravity—0.934; ester number 


41921; specific gravity=0.922; ester number. 


ТЛЕ ADULTERATION ОР YLANG-YLANG OIL, 


l.do not believe that adulteration of ylang-ylang oil is very general 
in the Philippines. The common adulterants are s m to be alcohol iui: 
pentine, coconut or other fixed oils, and kerosene, When turpentine is 
used as an adulierant, it is sprinkled over the flowers and then subjected 
1o distillation with the rest and whenu small quantities are thus used its 
lletection is exceedingly difficult, as pinene has been reported as a ПОТ 
mal, lesser constituent of true ylang-ylang oil ‘The рй. of fers 


YLANG-YLANG OIL. 15 


penes in vlamg- 
flow 


n | ylang ой probably depends upon ihe fact that unripe 
Teak in which terpenes are apt to oceur are mixed with those used for 
еы ee E: other terpenes іп 100 cubic centi- 
Жы Ша non а ар n аш У good flowe іші: the distillation 
) p | gives an oil which has an odor differing entirely 
from that of ylang-ylang; on the other hand it resembles that of а mix- 
ture of turpentine and bananas, and doubtless it contains quani. 
terpenes and of benzyl or amyl (?) acetaic. 

. I have examined a sample of turpentine whieh was said to be prepared 
for the use of ylang-ylang distillers; it proved io be a very thoroughly 
velined, dextro-rotary product, flavored with a trace of essence of ji 
permint. If turpentine is present in an ylang-ylarig oil in апу quantity 
it gives io the latter a sharp, harsh odor, it lowers “he specific gravity, 
oplical rotation and relractive index, und it may be detected in the first 
г on upon distilling the ylang-ylang oil in vacuo. 1t, upon fraction- 
ing a 100 спе centimeter sample at 10 millimeters pressure, more than 
1 cuhic centimeter passes over below 65°, turpentine or some other low- 
boiling adullerant may be at once suspected. ‘The odor of this fraction 
will often give some clue as to the adulierant which has been used and if 
il is suspected that this is turpentine, pinene may be tested for in the 
usual manner, The presence of pinene is best proved by its conversion 
into the bignitroso-ehloride, which with henzylamine gives ihe corre- 
sponding nitrol benzylamine melting at 123° 


s ol 


Alcohol is detected in ylang-ylang oil by shaking the sample thoroughly 
three times with a small amount of water, the latter being thoroughly 
separated from the oil by eentrifugaUng. The iodoform reaction is 
then used with the aqueous solution, sodium carbonate and jodine dis- 
solved jn potassium iodide being added. Т have satisfied myself that pure 
К Ylang oil gives no reaction with these reagents and that 1 per cent 
af alcohol can be detected in a 20 cubie centimeler sample by this method. 
Pure ylang-ylang oil will sometimes give a faint reaction. ‘Phis is no 
doubt owing to the aleohol which js used in washing the funnels and 
flasks in the distillery. 

Coconut or olber Tatty oils ave detected by the well-known method of 
placing a drop of the oil on bibulous paper, and this course is satisfactory 
i! the adulterant is present іп any quanlity. ‘The solubility in 90 per 
cent aleohol has also been proposed as n test, as fatty oils are soluble with 
кану in alcohol of tbis strength. I have found that 3 per cent of 
coconut. oil added io an ylang-ylang oil of the first quality could be at 
d by treating the mixture with 
r'imi- 


once detected. by the opalescence produce 

iwo volumes of 90 per cent alcohol, However, the test, if used indis 

nately is liable to lead to unreliable results, because a pure, second-grade 

ylang-ylang oil gives a marked opalescence with alechol of the same 

is due Чо the fact that sesquiterpenes preponderate in this 
. 


strength: this 


rage ee 
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"Phe. dir- 
s the fest 
faint 


and the latter are insoluble jn 90 per cent alcohol. 


quality 
75 per cent aleolu 


ference becomes more marked on using 
ing oil dissolves in this strength with only а 
o thal this 


quality of ylang-) 
while second quality separates in large globules 
udging the quality of the oil. 


opalescence, 
distinction offers an easy method of roughly 

Another metbod of value js to prepare a 1 per cont solution of the 
oil in aleobol and compare the odor with a similar one of an oil of known 
quality, judgment is much mere certain as to the perfuming power 
when dilute solutions instead of the pure oils are used. Опе cubic 
centimeter of each solution can then be poured on 
bibulous paper, the odor being compared at the end of twelve, twenty- 
four, or even a longer number of hours; this lest gives some idea in 
regard to the permanence of the odor. 

Pure ylang-ylang oil obtained by distillation ін vacuo leaves a residue 
f fixed oils are present, this will be 
ang oil has a refractive 


parate pieces of 


of about 5 per cent and of cours 
larger. Moreover, the residue from pure ylang- 


a product containing 3 per cent of 


30° 
index N » of about 1.5400, where 
309 
added coconut oil had an index of Np 15000. ity acids can he 


detected iu this residue lelt on distillation by heating it with fu 
sium bisnlphate, for if fatty oils are present the odor of fatty s 
olein is observed. ‘The odor ot the fatty acit 
xidue, because pure ylang- 


well as a marked one of al 
gives the best sign of their presence in the re 
ylang oil upon being treated in this way sa rather sharp odor, wl 
however, might he mistaken for that of akrolein. ПІ coconut oil has been 
added to a first-grade ylang-ylang oil to the amount of 5 per cont it can 
be detected by the odor alone, if the person making the test is familiar 
with the oil. Petroleum or mineral oil can be detected in ylang-ylang by 
adulterants with concentrated sulphurie 
ainder. 

ће use of any adulieration is more emphatically the height of coin- 
al folly for ylang-ylang than it is for any other essential oil, for 
only the product of the highest quality brings a remunerative price. А 
10 per cent increase in quantity by means of adulteration may cnt the 
price in two, or may vesult jn an oil whieh ean not be sold at any price. 
The greatest advance in the ylang-ylang oil industry will t 
the distillers own their groves of trees and can select only ripe, vellow 
flowers for distillation. This fact is emphasized quite strikingly hy the 
following experiment : ub 


destroying everything but. these 


acid and then distilling the rem 


ke place when 


Fifty-four and fivetenths kilos (120 pounds) of с 
of which were perfectly yellow and ripe, wei 


а fne flowers, one-half 
Vstiled with steam im the папа] 


manner and the following fractions were obiained: 
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Number 


: 55 cubie centimeters; specifie gravity, | 
а» s T 


—14865; € 


° 
“D r number, 175. 


Number 


3 eubie centimeters; specifie gravity, ` 


1.4014; ester munber, 160. 


Number 3: 90 cubie centimeters; specifie 
30° 
р 


gravity, 


= 14956 


3 ester number, 124, 


Number 4: 80 enbie centimeters; specific gravity, sU. 


уе 
p ==1-2920; ester number, 113. 


"Vubes numbers 1, 2 and 2 united gave the following coustants: 
30° = 4 
03953; А 


еде 
30° т 


gravity, 


15 
The total oil. obtained 
responding te a уіе of 0.4 


8 eubie centimeters, whie 
per cent. 


is 264 grams, cor- 


This yield was nearly twice the normal amount and (hie quality of the 

oil was very high, as was shown not only by the analytical figures given 
above, bul also was confirmed by the opinions of Manila experts to whom 
was submitted. 
1 believe these experiments indicate that 200 kilos of ripe, yellow 
flowers will give 1 kilo of a better quality of oil than will 400 kilos of the 
class of poor, mixed flowers used at the present time. Jt is a well-known 
fact of plant physiology that the odoriferous substance is present. in the 
(lower in greatest abundance and in finest quality at the time when it is 
mature and ready for pollination. No doubt, in the course of time much 
can be done toward improving the yield and quality of ylang-ylang oil by 
intelligent plant selection, Such work requires much patience and at 
present there are absolutely по data available save a general opinion that 
the ylang-ylang trees of the wild mountain regions arc not as fragrant as 
the cultivated ones of the lowlands. 


Fifty-four and five-tenths kilos of the sume Hewers were also distilled in a 
wm of 100 millimeters, au exceedingly slow operation, ‘There were obtained 
ty, with the following properties: 


30° ЫЕ Р 
i NË 5EAN; ester number, 138. 


The Jow yield is due to the fact that the only apparatus available had 
ihe vacuum pipe opening directly into the oil receiver, with only a com- 
paratively short condenser above, and as à consequence most of the ой was 


lost by volatilization. 
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THE COMPOSLTION OF YLANG-YLANG OLL. 


Jang oil has been pretty well 


The chemical composition of ylang 
established ibrough the labors of many cheinis 


les or ketones, but benzoie acid as esters of unknown 
from which ylangylang өй ds 
roing Che oi) sud jts futrednetion 
nount of beazeie acid. десе acid 
n) and 


Galt found no аер 
üekiger, correctly names the (rec 


aleohols. T 
obtained and gives a good histor 
into Xuvope. He found in the vil a very s 
and nuidentified phenols (from the olor 
suspeeted the presence of an aldeliyde or ketone. 

Пе obtained а v All amount of a precipit 
was unable to identify any of the alcohols from ihe oil. There would 
or studied a genine sonple of yk 
um present fat the a 


ons with ferrie eblor 


de with sodium Disulphbite, 


be some donbt as to whether Flie! 
oil as the esters of benzoie acid 


^ fonnd benzoie 


greatest of case, 


кер ed m quantity with Ui 

лесі ide, linaloül, p and eadinene. Darzeus? found metüy! alcohol, 
para-kresol, benzoic ide and considered Ghat (he pura-kresol was 
present as the acetate, for le states that paru-kresol acelale lias ойо 


istive resenrehes 
ally to Sehininel & 


1 vlam-ylang oil. 


somewhat like that of ylang- yhing ай. ‘The final aud most € 
on this perfume oil are due to the commercial loses, espre 
Company," whose results are embodied in a patent for artific 
8 of (his oil should, if possible, be founded 
derlaken studies in this 


A rational method of analy: 
on iis composition, aud therefore we have u 
direction and have succeeded in adding two now substan 
and sitfrol (isosafrol), to the list of the known constituents of the 
ylang oil. s 


formic acid 


ams of first-grade y 


Sas 
ile gravity, (omer, АЗ 


Персгішеі £—One hundred g 


its constants were ax follows: Sp 
SU 
RR 

This oit 
zone, due io methyl salicylate, showing that the pheno! 
interesting to note that none of the oils 1 have handled g 
with ferrie ebloride, and therefore the possi suggests itself that {he 
of the oil euses a small amount of hydrolysis of the phe 
Barepean observer 


1.48: 


ester number, 108. 


ve only а very faint reaction with ferrie chloride at the contact 


were combined, Jt is 
ve a strong cular ve 


obethers, for most 


rie chlaride. 


have obtained pronounced color reactions with fei 


"The oil'I used was more than neut 


ized with 6.1 cubic centimeter of canstic 
10 


Soda. MI good ylang-ylang oils are neutral. 

‘The ail was heated to 100? in à scaled tube with 15 
dissolved in 30 cubie есіні 
Lime a considerable amount. 


ns of sodium hydroxide, 
vrs of water, fer eight honrs, At the end of this 


solid has separated 


hove was ин pressure in the 


del. 


tabe, The contents was dissolved In water дий ether, (ie etherial layer se 


“Compl. rend, Asud, d. se. Рак, (Ар, 76, L482 
Treh, d, Pharm. (USSA) Я 
“Ball, Кос, Chim, Pariz (01884), 11; 407. 
"а. (1897), 27, $3, 
"D. Н. P. 142, 859. Class 3, а. 
October 1901 t English edition), p. 


н 


Schimmel & Company, semiannual report, 
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(he aqueous portion well shaken with ether 
with small sonounts of water 
medium, the water being alway: 


nd the ether several times sha! 
> as io separate the aleohols soluble in that 

dded io the original alkaline solution. The 
latter was now distilled with steam and the distillate treated with benzoyl 
chloride according to Bawmann-Schoiten, 1.2 grams of methyl benzoate being 
obtained in this manner, A slight excess of dilute sulphuric acid was now added 
to the alkaline solution in the distilling flask and the whole was then extracted 
with ether, the latter being shaken out with small portions of water to remove 
avids soluble in that medium, these extracts being added to the aqueous por- 
lions, ‘This was now distilled with steam, the distillate on titration with 
standard alkali showed 5.54 grams of volatile acids euleulated as acetic. ‘The 


barium and silver salts of the acids were prepared from this distillate and 
d. 


a 


Y. 0.6916 gruns bi 
11. 0. 


ium salt gave 0.6466 grim barium sulphate. 
195 grams barium salt gave 0.4872 ‘am barium sulphate. 


ў Cnleulited. (per cent) for 


ad 


{рет cen}, Басы ы BUCHO); 
60.7 


.06 
.lü 


T, 0.2005 grams silver salt gave 0.1897 gram AgCl 
grams silver salt gave 0.1885 gram AgCl 


Found Cileulated (per cont) for 
(per cent ase: е 
00.1 70.56 
69.1 


conjunetion with the analytical data 
a while silver salt, leave no doubt but that form d was pr 
es obtained for ihe silver salt are naturally. different from those for 
um compound because of the slight reduction to metallic silver caused 
by the formic acid. — 7 

The etherial solution containing the acids not soluble in water was now 


ol 


“The 


the d 


repeatedly Чой with small portions of a solution of sodium earbonate, Tn 
this n there were isolated 5 ms of solid acids having Lhe appearance 


acil with ferric ehloride. The benzoic 


of benze 

and хансу 

с insoluble ylibromsaliey 
cent; ep'euliied, 


nd giving a test for 
je acids were separated by conversion of the sulieylie acid into the 
. 0.6 gram, melting at 221° (found, bromine, 
i) suflicient water being used to keep the 
ining acid, after extraction and опе erys 
t 321° to 
bling 


‘The ren 


uns of pure benzoic acid molting 
куйш an odor re 
enol and yi д green ea de isolated. 

vending du Zeisel gave ihe following numhers: 
equivalent. te 1.03) grams of CTL. 
OH which 


з gans 


After removin чин of. phenols 


with ferric «ең 


2 gram ad oil cá 
"Vhis weubl represent 0,88 per cent of the te 
tof the total oil as CLON I would require 


would give 2.02, per ee 


“Sharpe: Ztseh. f. Ап, Chem. (18831, 32, 107. 
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of CILOLE to fo the methyl esters with the 0.6 grams of solid acids whieh w 


found. 
The neut 
following fr 


aponifieation product distilled ін verno gave Ue 


1 portion of the 


ions: e 
Number 1: 37 grams; B. P. 909 to 120% at 37 mun. А Ж А 


1478. 


P. 1909 to 130° ай 34 mm.: 


Number 2: 
30° 

D^ 
Number 3: 17.5 grams; B. OP. 130? do 150° at 20 mme; 


Number 4: тих o£. resinous residue. 
‚ aqueous potassium perni 
eof benzyl aleolal ін this 


mate gives 


"Treat 
ic acid melting at 122°, tius proving t 


s Tellows: 


БЕ 


‘The above results gave the composition of ylang-yla 


Component. 
Neutral 

Formic and acetic acids 
Benzoie neid 

Salieylie acid 

Methyl aleohol 


тош 


Several аїїептрїз were made [o isolate ап aklehyde from ylang 
oil, ах treatment of the өй with fuchsine and sulphur dioxide ; 


color change character 
tr 


lic of aldehydes, but pher 
of reaction with the oi] and on shak 


g thor 


ughly with freshly 
prepared and very active sodium bisulphite no sueh bodies could be 
isolated by the usual means ; 


can be present in y 


so that no more than a trace of aldehydes 
ang-ylang oil, The work with 100 cubic centimete: 
was repeated with 1,000 grams of ylang 


lang oil in the hope that the 
decomposition of larger quantities would lead to the discovery of con- 
stituents heretofore not recognized, А 


Experiment 2.. One thousand grams of good quality 


Nueva Caceres and having the following constants: Specific 
30° 
D 
‘The oil wa 
meters of vil and 3. 
meters of 92 per cent alcohol the final one of 497 eubie centimeters of oil was 
hydrolyzed with 60 grams of potassinm hydroxide dissolved in 400 enbie ecnti- 
meters of the same solvent. Within a few minutes after the alcoholic potash 
added the oil became filled with erystals of the potassium salts of the 
No other solids separate. This 


-30% 
A -=—45.6°; N D =1.4920; ester munber, WO, were used. 


grams of potas: 


acids. 
à special experiment. with 


XLANG-XYLANG О. 81 
sample of dirs КОТКЫ А А 
e S t a кш, oil in which the solid formed by saponification was filtered, 
piro kh | solute Ше: and decomposed by dilute acids, the resulting 
stinces being benzoic, оын НАН Rage ТАЛЫ азы кб? 
piss hola ormie and acetic acids as well as a very small 


ene A tr е asks were completely saponified by two hor? 

Мей ніл tie: am bath with a reflux. condenser, the Jast fraction by one week's 

anding at room temperate The procedure used in working np the product 
s like that given in the details of c: periment 1. ч 

un solid. «cid. portion: The tw 

alic 


amount was 91 grams, ‘Phe benzoie 
: ied by mems of their esters, salicylic methylester 
soluble in a 10 per cent sodium hydroxide solntion. ‘The methyl esters after 
separation, boiled almost constantly at 195° and 224°, respectively, so that 
ther won seem to be mo reason fo suspect any acids other than benzoic and 
туне to be present in the solid, acid portion, The total quantities were 6 
ns of salicylic acid and 83 of benzoic. 

The saluble avid portion: Тһе alkaline, aqueous solution was first evaporated 

small bulk in order in remove atl neutral volatile substanees. It was thew 
vendered avid with dilute sulphuric acid, and the volatile acids were distilled, 
The total volatile acids, ealenlated as acetic acid, were 68.5 grams, Barium 
salis were prepared and mave the follow tien) data 


e ueids were sepan 


hein; 
4 


пи ana 


0.6995 geam barium salt gave 0.6521 gram barium sulphate 
Found Caleulated (per cent) for 
ILO)28.0 — BailfCO;); 


(percent. Ba(C. 
54.97 48 


60.2 


s of barium found gives no clue to tlie relative propor- 
ent because of the differing solubilities of the salts, 
eof ba L soluble in water than the formate. "Phe solu- 
-oluble acids rodures potassium permanganate and also mercuric 
and as neutral salis have been prepared from the solution with a 
content of barin than is in the tate, the only conclusion 
sent, 


diens of (һе two ac 
(шешен 


tion ө а 


«Ноте, 


лет perec 
that formi 
с form 


acid is] 


дейі was estimated according to the method of H. C. Jones? by 


heating with an excess of standard potassium permanganate іш the presence of 
alkaline елгімшініеу Cien adding a known excess of oxalic acid, and titrating back 
with potassium permanganate, The result showed that from the original kilo 


of oil there were separated 412 grams of acetic and 17.1 grams of form 5 
A portion of the barium salts of these acids was treated with ethyl alcohol 
| concentrated sulphuric acid; the resulting esters possessed the characteristic 
odor of ethyl acetate and formate and no odor was noted suggesting the presence 
ds other than those named. Reyehler? states that he has observed а 
ineed, rancid odor in the aqueous mother liquor suggesting small amomts 
ty acids, Т conld confirm his observation and I believe there is 
а trace of valerianie acid in the mother liquor. 

The phenol fraction—This was in all 10 grams. The phenols gave a green 
color with ferri and an odor resembling that of kreosol (the 3methyl 
ether of homapyrocatechin (CJE (CH)! (OCH;)*(OH)) was noted in this fraction. 
There was separated fron this fraction according to the method of Dium: 
sekten by the aclion of benzoyl chloride a small amount of para-kresol 


pron 


of the higher f: 


1n, Chen. J. (1805), 17, 
12 Loc. cit. 


69230- — 


82 BACON. 


әй. 1 Juve not attenptes 


ә and ieoengenol is also py 


zonte, molting ab T l 
action beeause of its smali amount and be 


thoroughly to study the phenol f 
it has heen well identified by Schimmel & Comp 

Ti atra) fractions afler shaking out the а n 
Nn n anhydrous sodium sulphate, ия calcium. chloride was dieat ts 
remove, both because of the presence of ethyl aleohol and because of the solit 
compounds whieh niay be formed with benzyl aleohol and with ger ано]. 

"he total neutral өй weighed 808 grams; it was subjected to U 
fractionations in vacuo, using а солон of glass beads in а high-neeked distillir 
Nask. "The fractions obtained, together with their physienl constants, are piven 


in the following table: 


nus 


hol as thoroughly as possible, 


f careful 


Tanne V.—Practions obtained by distilling the понсад vits teft after suporifutan 
1,000 grams of ylang-ylang "oil and remocing other constituents, 


Boiling point. "— 


i КОО 
jar | Nn igum 


No. |-— 
15mm. 


gep- | око, SILS 
1709-1750 т E 


12 1 130 (con.). [mM 


оа] except residue... 
13 i Resine, pleasant smelling tar nnd polyterpenes - 


э Loe. cit. 
This method of fractionation with 
by Miebacl and by Freer for many years а 
For 


column of g 
gives execu! 
small flask, a test tube ix drawn ont do 
ent oll as to rest rather sn 


ass heads has been used 


results 
сар ату amd (he upper end хе 
Iv in (hie neck of the «Нее не task. Glass be 
^ then filled in do within 1 or 2 centimeters of dhe exit fide А 
prepared tube gives а eontimtens stream of small bubble 
heeanse of the small v 


pepr 


from its ғар ағу end 

servajr just below the glass heads. so dhat the distrahi in 

in vacuo proeceds smoothly and without bumping. Uf it is desired 

a stream of air or other gas through a eapilary. as itos advisable to do when 

dealing with large quantities of oils, the heads rest ол a picee of platinum gause 

supported by a test tube or suitable bent rod. The separation efivcted by the 
"i beads because of the many points of glass contact is surprisingly etlicient 


ашу better than with hulb forms of fr: 


өтесе 


actioning apparatus, and the vapor 
зоб need to be driven nearly as high as with the older forms of 


dd 
No o 


apparatus, 


YOANG-YLANG ONL. 


‘The figures given for the percentage of hydroxyl in the seventh elman 
lable were obtained by the Grignard reaction, in 
proposed by Zerewitinoff." In usin this method 
amyl ether is treated with magnesium and (he анилин of mer 
adding an alcohol іс the resulting magnesium methyl iodide 
represents the amonnt of hydroxy? in the added comp 


i the 
with the КА 
hel dde di 


киз 


whel in 
ven ot by 
rel Th 
on bwins: 


eom pond, the reset 


ТЕК MeL 


s+ CH ROME, 

The method is exceedingly convenient. 
quick and uses only about 0.2 
method of obtaining the a 
alechols, as for exam 
number many 


prepared, its 
te displaee the 


gram of u 
(yl mmber, M is 
mple with linaloùl, the 
cent too low. ‘This new anethad premises to give n 
5 во exceedingly convenient that we ите now test 
ave oblained in my first series are ax follows: 


elder 


known that 
арашаға set deeds 


h шан 
an aeetyl 

rate 
hh. 


numbers and 
‘The results I 


uer dt there 


Found hydroxyl Cnlenled нугу! 
(per cent. (шегесін? 
ШЕЕ 
114 
Linaloül М ШП 


11.1 


Gera 


Benzyl alcohol 


| 

| 

| Tm 
P 
| 


‘The formula nsed in caleulating the pereentage of hydroxyl is is follows: 


Х (por cent олу 0.0761. 


where dhe w 


=volume of CH, at 0° and 760 millimeters and 5 
nce taken. 


mbing that ef amyl er 


ling to th 


s presented an odor very much 
hexyl alcohol. By treating this fraction with benz с 
method of BamnanSeholten and redistillin 
etion then assumes the ador of fer 
als of pinene nirrosylehforide notin 
with the өреп rotation ut 
presence of d-pinene in П quantity. The 
fractions indicates that very little pin 

hydroxyl was also found, «o that the major part probably 


of limonene eonld not be proved. As (мене fer pene 
lang eil. ne Inrtlet атшы sere 


pride исе 


іш ruere. This udder je rennes, 


de obtain 
Dp 
dien мөнін delieate the 


TERTS 
ih 


low eili 


toget he 


Ting peint et the fiat thats 


mt A vers 


ae is pr M pereen 


asisto of ether ter pet 


ЕСИ 


The presence ; 
importance in determining the odor at ylang- 


made to identify them 


1 Bor, d. chem. Ges, (1901), 40, 2023. 
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Fractions 1 in б seem to consist of a mixture ef terpenes with ШАШ and 
benzyl aleoliel, witli possibly a small amount of an yi or hexyl alcohol, А spe | 
periment made to separate the terpenes from the alcohols by means of the 
пата method according to the equation 


CH,Mgl 4- C, ОН ->C 0MgIH- CH, 


demonstrated that Himaloil as well as the alcohols of ylang eil give addition 

prodnets which are soluble jn ether, so that no «pes tion was possible. 
actions @ aud Т. These fractions possess an odor meh Tike that of linol 

and m addition another, sweet one, ӛз present. Oxidation ob 9 grains of the 
united fraction with dilute potassium permanganate g yerl2 grams of bens 

қ acil melting at 1219. ‘This corresponds to 133 per cent of benzyl alcohol, 

A small portion of these fractions was ох diged with potassium pichromate and 

dilate sulphuric acid, and by this means the odors of benzaldehyde and of eitral 

were obtained. 

"he fractions б and 7 were also heated with finely powdered e 
for one hour on a steam bail and then kept in а cool place for twenty 
ide arated, this was filte ed with the a 
eter.  ‘SJwenly-nine grams of an ӨЙ boiling 
sure were obtained om decomposing this 
had the odo d alobo! and 
ion iuto ber 


jum chloride i 


vinr Bow 


A solid compound with ealeium chio 
of a pump. and well washed witl 
between 200° and 206° at ordinary pr 
addition produet with water. "Tbis body 
proved to be the laiter almost in its entirety by conver 
also by obtaining an Nó per cent yichl of bemzoie acid Әу oxidation, ‘The Yiquid 

hot entering into combination with ealcium chloride, proved itself to he almost pure 

soe : 
PLE 4 


; boiling point 100% (o 195° at ordinary” pressure. 


of benz 


демите. іші 


as is shown by the following constants: Specific gravity 
30° 
D 
‘The odor of this portion was identical with that of Jinulo 
produced from it b; 


aud cilin was 


Fraction 8--Тіія portion was sep 1 алоо. 11 
ms of Linalotl, and 3 grams of an oi which solidified with ealeium chloride, 


oiled at а higher point than benzyl alcohol and therefore from its edle 
formation of an addition product, with ealeium chloride it was dete 
geraniol. 

Fraction 9—This fraction, on Weatment with powdered е 
mediately became hot and solid. This method of se 
oil not acted upon by 


and the. 


mined to be 


ploride im- 


ion s of nn 


alium chloride and ba 


index of 


31. This portion had ihe odor of каїтө. Oxidization with 


d potas- 


sium bi 


hromate gave the odor of heliorrope, ‘The oil which was separated from 
the caleium chloride compound possessed n pronounced geraniol odor, boiled at 
e ili 30° E 

108° to 115° at 10 millimeters; specific gravity 307 = NU рдел 

T ы: HN NEA 

P'roetion 10 was similarly separated into 12 grams of geraniol, a simal amount 
frol, and into sesquiterpenes. 

чегіонв Lt and 22 consisted ahnost entirely of sesquiterpene: 

cadinene is present, as a small yield of cadinene hydrochloride m 

was obtained on treating 10 grams of this 4 
irogen chloride. 


of 


wong which 
n? 
‚жи dey 


ч 
action, dissulved ін ethe) 
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SUMMARY OF RESULTS. 


Е Y ШЫН oil is thus seen to contain the following substances: 
Formic, acetic, valerianie (?), benzoic and salicylic acids, all as esters 
methyl and benzyl alcohols; pinene and other terpenes, linaloól, geraniol 
safrol, cadinene and other sezquilerpenes; eugenol à ; prex, 
probably as methyl ethe j 

Many of the 
or the 


soeusenol, p-kresol, 
and kroeosol. 


sters which could possibly he formed by a combination 
alcohols and acids bave heen prepared jn ihis laboratory in 
order io become familiar with their properties and especially with their 
oder. M seems of interest io give notes in regard to their properties. 


ate 


Henzyl salicylate—No reeord appen 
this eomponnd, Ti is made as follow: 
with 11.2 grams of pota 
This potassium salt 
grams of salicy 


in the literature of the preparation of 
А grams of salicylic acid aro neutralized 
um hydroxide and the solution ev aporaled to dryness. 
heated fo 200° for four hours in sealed tube with 25 
wd 26.2 prams of benzyl chloride. On opening the tube 
served and all of the benzyl chloride has disappeared. ‘There is 
] 26 grams of a colorless, viseons oil boiling between 180? and 188? at 10 
meters, ‘The odor is slightly aromatic and pleasant, but not powerful. The 


wid 


no presse is өй 


nbrain 


uit 


oil, after three months in the deo Бох, has not solidified, Five grams of the 
ster sapenified with alecholic caustic potash, gave 24 grams of salie 


iallized from water}, and the acid was further identified 
by conversion into the methyl est ‘Phere also resulted 2 grams of benzyl 
aleohel, boiling at 204° and converted into benzyl acetate. 

He 
Бепудімей 


melting at (ree 


been prepared hy the action of sodium bon 
The method used in this Jaboratory was as follow 
А) злоіс acid, and 43 grams of benzyl сі 


50 grams of 
loride were 


ns h 


lium. benzoate, 


Mete on a reu condenser in а metal bath at a temperature of 200° jor Uwe 
тыме. There resnited 46 grams of oil boiling belween 315° and 320°. Вена 
val «and benzyl butyrate were also prepared by the same general method, 
tie yield being very good. "Phe method formerly in wss, which employed the lead 
salts. did not give good results. 


host quantitative yield by the 
The properties of this body 
ester is not as 


нені ralerianate ean also be prepared in al 
i et 


ку} chloride on sodium benzylate, 
given in the literature. The odor of this 
elate, it being more like that of fruit. Jt is almost 
1 valerianate in ylang-ylang oil. 

ined in almost quantitative yield by heating benzyl 
DRE sodium methglate dissolved im methyl aleobol, 
Fhe transformation. is not complete if 


es nf beu: 


сезіліп that Chere are t 

Петшіетеінуі ether із ом 
de with a slight exe 
sled tube to 120° for two hours, 
veahstances are heated only iu an oil bath on à reflux condenser, and 


Aemetivy! ether always contains chlorine. 
4 eolorless oil boiling between 100° and 108°; it has 
eet odor, There is probably a very small amount of it 


in addi 


m almosi nat 

ylang-ylang oil. 
Jienzyl chloride 
formate: dissolved in formie acid in a зей : 
Tandy boils at sj? to 55° at 10 millimeters pri and has an odor sweeter than 
YO benzgloeetate, but much Jike jt The Mb de over 90 per eent by this 
Dry to mee a sealed tube, as benzyl eliloride does not dissolve 


acid at 1007. 


heated with a slight excess of potassium 
ied tnbe at 140° for two how The 


method. dt is ne 
in absolute formie 
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Geraniol-methyt ether-—This body was prepared from tho sodium derivative 
of geraniol and methyl iodide. Tt de a colorless oi, boiling between 100° and 
105° at 10 millimeters and at 208° to 22° at ordinary pressure, Tis odor 
resembles that of geraniol, but it is more like that of g А 

Linalodl-metkgl ether is prepared in the same manner 59 geruniol- methyl etber, 
& between 189° and 192°, and iis odor із not very diferent from that of 
тшо, it is not as fragrant ax that substance. 

eroniol benzoate was prepared by the Baumann-Scholten method, using 10 
grams of geraniol and 10 grams of bewzoyl chloride. The oil boils between 198% 
PA 200° at 15 millimeters. 16 has quite а pleusant odor, much Vike that of sone 
of the higher boiling Fractions of ylang-ylang oil. 


SYNTÜESIS OF YLANG-YLANG OIL. 


An attempt was made to prepare an artificial product to test the ac- 
curacy of these studies on the composition of ylang-ylang oil. The fol- 


lowing substances were used : 


1 methyl ether (trace) 5 
trol; 
ДЕ 


Methyl benzoate; benzyl acetate and formate; benzy 
benzyl valorianate (trace); methyl salicylate; benzyl benzoate; eadineno; 
isceugenol-methy] ether; eugenol; krcoso); methyl anthranilate (trace); p-k 


methyl ether; p-kresel acetate. 


With these ingredients a mixture was compounded smelling deceptively 
like good ylavg-ylang oil. The fluorescence of ylang-ylang oil, which 


is alwa 
ence of methy! anthrapilute. 

The above work, aud that of others demonstrates that ylang-ylang oil 
pas а composite odor, derived from that of many con: tituents. While it 
is possible to make а very good artificial ylang-ylang oil, 1 do not believe 
that distillers of the best quality of ylang-ylang oil have much {о fear 
from this competition, as the odor of a first-class oil seems to have more 
permanence than that of the artificial product. This is а result, 1 


present to a greater or lesser degree, is probably due to {һе pres- 


believe, of the presence of sesquiterpene alcohols and fragrant resins in 
the former. 

Work on the physical constants and methods of analysis of ylang: 
oil will be continued as fast as material is available. ‘Lhe futu 
terminations, in addition to the constants given in this paper will include 
the acetyl number, and if possible a phenol number. The acetyl number 
is undoubtedly of much importance, as is evidenced from the large 
percentage of fragrant aleohols found in ylang-ylang oil Our first 
quality of oil gave an acetyl number of 74, while a second quality only 
gave one of 42, We will also in our future work nse а constant equal 
to the sum of the ester and acetyl numbers, thus representing the total 
amount of aleohols and esters in the oils. Sach a number for the last 
mentioned first quality oil was 174 as compared to 110 for the second 
grade product. We believe we will thus be able from a few simple 


lytical determinations io draw many conclusions as to the composition of 
any ylang-ylang oil presented to us and thus he able io judge of its 
quality. i 
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THE COMPOSITION OF HORLICK'S MALTED MILK. 


By Gone 


ғ. Тисамохә and W. OE. Muscrave. 


(From the Chemical aud Itiologiel Laburatorics, Bureau of Science. 


Since the publication of our monograph * on “Infant Feeding and its 
Influence upon Infant Mortality in the Philippine Islands” our attention 
las been directed to errors in the quoted analysis of Hoslick’s walted 
milk given on pages 315 and 378 and also our observation on page 571 
that. the greatest. objection to malled milks as infant foods lies jn the 


large amount of insoluble carbohydrates which they contain. The anal- 


yeis of dlorlic 


a malted milk therein quoled was taken from Chapin * 
who in turn quotes MeGill,? who reported upon 103 samples representing 
22 different brands of infant and invalid foods as found on the Canadian 
market. Tis results upon the malted milk in question are ihe mean of 
ning separaie analyses made by himself and others and are as follows: 


Per cent, 
Moisture 9.55 
Yat by petroleum ether 


Stareh fiber, ash, ete, by difference 
Ash 


"he manufacturers of IHorlick's malted milk maintain, fivst, that the 
percentage of fat, 141, as quoted is grossly in error and refer to analyses 
by Smith * who found over six times as much, namely, 8.75 por cent, 
Chittenden 2 who encountered at least 8 per cent, and to European work- 
ers, including the British Analytical Control and the Glasgow Corpo- 
yation, who reported 8.85 and 8.8 per cent respectively ; second, that. the 
proteid content, 14 per cent, as found by McGill is also below the true 
value of 16 to 17 per cent med and based upon the analyses covered 
by the above references ; third, that 0.05 per cent. represents more near 
the (спо content of insoluble carbohydrates in their product, Manife: 


125 Jour. Scc, В (1907), 2, 4. 

2'Yheory and Practice of Infant Feeding, 2d ed. 1904. 
2 pull, 59, Laby. Int. Rev. Dept, Cam 

* Holt ou Infancy and Childhood, 1902. 
2 pietetic and Hygiene Gazette, 1806. 
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such variation im the percentages of the important ingredients of an, 
established food stuff are well worth inqui Jn the interest of fairness 
to the manufacturers апд ourselves, therefore, we determined to make 
a personal examination of the product as found ou the Manila market. 

lt has been known for some time that Adam's Soxhlett extraction 
method for the estimation of lats failed in the presence of cons derable 
quantities of carbohydrates and that some other method of procedure was 
necessary in order to obtain а maximum yield of fat in sweetened con- 
densed milks, milk powders and malted milks. Modifications of ihe 
Soxhlett method such as drying а highly diluted aqueous solution of the 
material on large surfaces, iuterstrati/yiug the dried pow der with seme 
inert substance such as sand or asbestos or finely grinding the dried powder 
with powdered glas fore extraction with organic solvents, will increase 
the yield somewhat. ‘The percentage of lat in Horlick’s malted milk 
determined in this laboratory both hefore and alter grinding the dried 
powder with powdered gle 1.78 and 2.50 per cent respectively. The 
well-known Babcock volumet: method js also nof suitable lor such 
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products because of the char 
on ihe carbohydrates. — Lench's " modification of the Babcock process 
which consists in separating the sugars from the fats and proteids by 
ns of copper sulphate before the addition of sulphuric acid, ік not 
y satisfactory when applicd to malted milks because of the difficulty 
of accurately sampling the material and in reading the volume of fat 
obtained. | 

Several trials on Horlick’s malted milk with Leach's modi fication of the 
Babcock process gave an average of 8.33 per cent of. fat. 

Cochran; with a modified Babcock bottle and hy the nse of equal 
volumes of 80 per cent acetic acid and concentrated sulpliuric acid, claims 
that the charing action is much less than when concentrated sulphuric 
acid js used alone. Instead of contrifugating he separates the fat by means 
ot ether, which is evaporated before the volume of fat is taken. Иеге 
again the same difficulties in introducing a very hygroscopic powder into 
the narrow-neck flask and in reading the correct volume of fat are 
encountered, However, it is only fair to state that our attempts to obtain 
concordant resulis with Cochran’s method were made with the ordinary 
Babeoek bottle which docs not provide for suflicient means of escape ot 
the ether vapor. Jn this laboratory much better results were obtained 
by precipitating the proteids in malted milk with acetic acid and heat 
and by subsequent extraction of the dry preci pitale with petroleum e 

Опт exact procedure was ax follow: 


ng action of concentrated sulphuric acid 


ther. 
n sample of the air-dry 
powder was deansfercd іо a small breaker, 25 еліне centimeters of water 
added and the whole stirred to a completely homogeneous solution. Jt 


* Jour. Am. Chem. Бос. (1900), 22, 580. 
tour, Am, Chem. Soc. (1905), 27, 906. 
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was then acidulated with 5 cubic centimeters of 1 per ceni acetie acid 
and heated on a steam bath until the albuminoids separated in course 
floceules, after which it was filtered through a weighed platinum Gooch 
crucible and washed with water until the washings were free from carbo- 
hydrates. After drying, the crucible and its contents were transfered 
to a direct extraction apparatus and exhausted with pretroleum ether, 
"Phe fat was then determined. (rom the loss of weight of the crucible or 
from the weight of the petroleum ether extract. A wean of Tour deter- 
ininations by this method gave 8.18 per cent of fat, That all the fat 
is carried down and retained in the Gooch wa 
for fai in the clear filtrate. 

ТШ аб and Saulon * have described a new method for the determi- 
nation of proteids in milk which is identical with the procedure given 
above for the determination of fat, with ihe exception that they add 
5 drops of commercial formaldehyde to the diluted milk before cidulaiing 
with aectic acid, they also extract the dried precipitate with acetone 
instead of ether. ‘They claim thal no proteids could be detected in the 
filtrate by any of the ordinary reagents. 

Ті was hoped that the process as followed would also serve for the 
estimation of the total albuminoids in malted milks, but it was found that 
ihe filtrate contained at least one-half of ihe total proteids of the original 
powder, furthermore that the fat-free residue loft in the Gooch crucible 
contained about 24 per cent of nonnitrogenous matier ealeulated on 
ihe original weight of malted mitk dissolved. ‘Lhe nonnilrogenous 
matter thus found was not due to incomplete removal of soluble carbo- 
hydrates, nor was jt mineral in nature, for the ash content of the filtrate 
accounted for the tolal amount of ash found in the malted milk by dircet 
estimation; thercfore, malted milk undoubtedly contains nonnitrogenous 


EG 


videnced by negative tests 


ri 


organie matter insoluhle in exeess of boiling acidulated water to that 

extent. d 
The detailed results of our analysis of Horlick’s malted milk is given 

in the following table and represents the mean of four separate analyses : 


Per cent, 
Moisture (loss at 100° C.) 4.03 
Fat (by petroleum ether) 18 
Total albuminoids nitrogen X 6 10.04 


"Total soluble carbohydrates (loss to boiling 
water) GLAT 

Insoluble nonproteid organie matter, starelt 
fiber, ete. 

Mineral matter СӘ 


Summary: First, the comparatively high moisture content is readily 
explained by the greater relative humidity of this climates second, the 
samples examined in this laboratory contain at least 8 per cent af fal. 


5 пий. Soe. Chim 39, 906. 
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"Phe fat content of а prepared food in which cow milk ів ап important 


ingredient will be subject to considerable variation, but amounts ap- 
proximating 9 per cent as reported hy others are probably too igh, due 
in most cases at least to approximate volumetrie methods of estimation ; 
third, the malted milk contains 2.6 per cent of nonnilrogenous organic 
matter insoluble in hot water which reduces the total soluble carbohydrates 
from 67.63 per селі (the average of three determinations from different 
sources) to 65.03 per cent which is in close agreement with our results 
aud which more nearly represents the actual amount of soluble ear- 
bohydrates jresent; fourth, the malted milk in qnestion contains Dbe- 
tween 16 and 17 per cent of proteids whieh figures fully substan- 
te ihe claims of the manufacturers in this respect; fifth, the product 
contains abont 4 per cent of inorganic salts, which figure is also in close 
agreement with the average of previons findings. 
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THE RELATIONSHIP BETWEEN THE EXTERNAL APPEARANCE 
AND THE ASH CONTENT OF PHILIPPINE COAL. 


A quantity of coal from a mine south of Sydney, Australia, was sent to 
this Bureau im 1907 for test. ‘The coal was fairly compact and for the 
most part with a haekly fracture. Tt was markedly characterized by al- 
ternating dull and lustrous bands parallel to the bedding planes. The 
lustrous bands were usually not, over a few millimeters in thickness, while 
the dull layers were many times that, ‘The lusie: of the lustrous hands 
was quite brilliant, approaching the vitreous appearance of obsidian. I 
occurred to me that the difference in the brilliance of the hands might be 
due to the content of carthy matter, The two were carefully isolated 
and the ash determined as follows: 


Dall portion Tastrous portion 
(per cent}. (per cent), 
12 2.6 


These numbers show that without doubt a large part of the difference 
in luster is Que to the ash content. 

І do not think that coals from entirely different sources are to be 
compared, but it is quile probable that the luster of coal from the same 
vein or same field may vary inversely as the content of earthy maller, 

I have already called attention? to the striking similarity between all the 
coals thus far discovered in Ше Philippine Islands, and I have arranged 
the record of a number of samples of these together with some from 
Australia in the order of their descreasing ash content, in the following 


table: 


Philippine coals arranged in order of deercase in ash content. 


i Source of conl. (per | Luster ef the coal. 
cul). 


7 gio | Vers aon i 
18.00 | Dull to sublustrous, > i 


ynbas, Mauban „. 
Negros, near Ca 


| Н 

| Butan Island ~. amo M ; 
| Negros | 1.93 Dull fo ver} lustrous, uneven. | 
Australia — Dull to instrous, uneven. 


.01 | Dall, i 
4.99 | Dull for the most part, Steak | 
very lustrous, 
ublustrous to lustrous. 
ublustrous, uneven. 


Anstriline 
Australi 


9.55 


a Given above. 


1 The Mineral Resources of the Philippine Islands, Bulletin of the Division of 
Mines, Bureau of Science, Manila, 1908. 
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y of drevenne in ash contest - Continued. 


Philippine coats arranged in orde 


Sonree of conl. 


Philippine Islands Sublustrons. i 


2 Cebu, пей Carmen Do. 
! Philippine Islands Sublustrous to Iitcons. 
у Sublustzous. 


Philippine Islands 
Сода, near Carmen. 
р Luzon, Rizal 


Sublustrons to Instrous, 
Jastrous. 
Dull to lustrous, 


i Гоо. 
! тоо, Vista de Burdens. Snblustrous, uneven. 
j Cebu, Libing-bato.. Lustrous. І 
Batan fsland. Bet Sublustrous, uneven. 
| сева Lustrons. 
1 Zamboanga .. 3.77 Do. 
| Tayabas, Antimonan 2,70 | Dull to Tustrous, uneven. 
a Lustrous. 
Do. 


Cebu, near Carmen. 


Australias. rous 


Very Ju 


| Baton Tsland, Military Reservation, conl seam хо Lustrous. 
Rock Spring, Wyomini ' Sublustrous, 
Mindoro, Baintacao - Do. 


1 Cebu, near Ci Lustrous, 


y all determined * at the same 


These lusters of these coals were ne 
time, they are therefore comparable and show that іо a marked extent 
they depend on the content of earthy matter. 

Perhaps there are also oiher conclusions which may be Arawn from 
the ash content of a coal, It is generally known that the value ofa 
coal increases with the size amd continues until egg size and lump are 
reached. Tt is also generally true that the heating power advance 
same manucr, but by no means іш the same proportion as the ahove 
factors. ‘This increase is due, barring physical conditions, mainly to the 
diminished quantity of ash whieh may be seen [rom the following figure: 
of Mr. Somermeier* ‘The sample was thoroughly air-dried and se: ted 
by sifting into various sizes aud analyzed by the official method as noted 
below: 


in the 


Volatile 


jj, and finer- 


1 wu tO ds 


dodo 
| ato 2 T 
Ее - "i 
* This Journal, See. A (1907), 2, 50. 
aJ. Am. Chem, Soc. (1906), 28, 1008. 
рро ттан А, 
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‘The greater percentage of moisture in the fiue coal is probably ac- 
counted for by the phenomena of adsorption. The finer the coal the 
larger the surface exposed and consequently the greater the quantity of 
water abstracted from the air and held upon its surface. 

Атліх J. Cox, 


STARCH PRODUCTION IN THE PHILIPPINE ISLANDS. 


The cassava plant (Manihot ufilissima Pohl) is found im all parts of 
the Philippines. The Tagalog name is camoting сећоу. Tn the uorthern 
islands the tubers are extensively used by the natives as a food during 
times of need, while with ihe Moros it forms a staple article of dict. As 
all Philippine varieties of the plant contain considerable quantities of 
hydrocyanie acid, the tubers ure not used as extensively for stock food 
as they should be, for the natives generally do not undersiand how to 
treat the plant so as io remove Uris poisonons acid. ‘Lhe problem of 
obtaining a good and cheap stock food is an exceedingly important one in 
the Philippines. Nothing appears to me so promising as cassava and the 
cowpea. The two plants should be grown together. The greatest demand 
which cassava makes on the soil is i nitrogen. whieh the cowpea supplies. 
By a suitable combination of the cowpea, rich in nitrogenous substances, 
the cassava roots, rich in carbohydrates, and coconut oil-cake, rich in 
, а simple matter to make up а firsi-class, well-balanced stock 
food. АП these substances can easily be made available in the Philip- 
pines, so there is no necessity for the importation into the Islands of 
stock food from foreign count Jf ihe cassava is planted for its 
starch, or for alcohol manufacture, some other quick-growing legume such 
as mungo or peanuts, could be planted with it. These crops will not only 
pay well in themselves and add nitrogen to the soil, but they serve the 
further purpose of keeping опе weeds unlil the cassava is able to take 
care of itself. 

With this introduction as io the best methods of handling cassava, it 
may be stated that in this plant the Philippines has the cheapest source 
of starch in the world, and there is only one other substance which at 
the present time seems able to compete with it-as a source of aleohol, 
a product of which there is a large native supply, namely, the molas 
residue from the erystallization of cane sugar. ‘The cheapest alcohol 
manufactured on any large scale to-day comes from this source, being 
mado in Cuba and Brazil and sold for 10 cents a gallon. Uniil the 
methods of alcohol manufacture from cellulose substances (sawdust, ete.) 
are perfected, the Philippines has in great quantity the two cheapest raw 
products for alcohol manufacture, 

There are no reliable data on the right yield of cassava in the Philip- 
pines. In Mississippi and Florida, оп good ground, 10 ions of roots are 


es 
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obtained per acre. The record of yields for this plant found in the 
literature runs from 4 to 200 tons per acre. 1n the Philippines the plant 
has never been raised on a large scale, although several companies are now 
planting it quite extensively. Plants abount a year old, selectod at 
random from the district in the neighborhood of Zamboanga, Mindanao, 
averaged 25 pounds of roots each, which, planting ! meter € 
would give a yield of 50 ions por acre. Jf 10 tons per aere can be 
obtained in the Southern States of America, with a possible growin; 
period of [rom eight to nine months, if would seem to be perfecily sale 
lo figure as inuch for virgin Philippine soils, with a growing period of 
twelve months. One aere of ground in the United States will produce on 
an average 40 busbels of eoru containing 1,500 pounds of extractable 
starch. One nere of cassava in the Philippines will produce at least 
10 tons of roots containing 5,000 pounds of extractable starch. Tf the 
fermentable mailer is converted inio alcohol, the comparison becomes 
even more favorable to the cassava, as the roots contain in addition 
to the siarch, about 4 to 6 per cont of fermentable sugar, so ihat from 
the егор of Т acre of this plant. over 400 gallons of 95 per cent alcohol 
va for about 


ch way, 


could he manufactured. Alcohol eau be made from ca 
the same price as from ceom.and its manufacture from tliis 
costs in Peoria, Tllinois. $0.032 gold per gallon. One can casily figure 
the price at which cassava aleohol can be sold and still leave a protit. 

The cost of mauntacturing slareh from. cassava is also essentially ihe 
same as from (he potato, and ib has been deseribed in a paper soon te 
appear in tho Philippine Agricultural Review by De. E. B. Copeland md 
myself, T shall not treat of it here. Ifa factory for manufacturing starch 
from the roots js not available, these may be ground up, dried and sifted, 
ihe cassava flour resulting having a starch content of 60 do 25 per ceni. 
Some cassava meal, so prepared hy pounding up the roois ін: 


хапсе 


rice mortar 


and sun drying, has been kept in an open bottle in this laboratory. for 
two years and shows no signs of decay. Dr. IL. W. Wiley, of the Bureau 


of Chemistry, United States Department of A 
of 1} cents, gold, per pound for such crude с 
cassava st 


{ит 
пхката meal. Fin 
reh will probably average aver i cents, 
pearl tapioca prepa 


quolex a price 


geld. per pound, and 


V from). about one-half cont higher. 


Healing, or very thoroughly washing, is necessary in preparing cassava 
starch products ғо as (horonghly to eliminate all the hydrocyanie acid. 
This acid is apparently present, combined with other substances, in the 
form of a glucoside, as we have many times noted that cassava roots which 
had stood until there was a slight decay, had а very powerful odor of 
this acid, while no such odor may be detected in the fresh root; hence I 
would recommend to agrieulturists of those Tslands that in fceding io 
hogs, the roots should be ground up and cither washed many times with 
water, or better boiled with water into a starch paste. i 
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‘The analyses of Philippine cassava tabulated below, show it to contain 
about the same percentage of starch as the same plant found in ‘other 
parts of the world, The following two plants were from a plantation on 


Basilan Tsland, the analyses being made by Mr. Reibling: 
Item. | І. п. | 
‘A 12 
Weight of root 1,860 | 
s 1 


Dry residué 


Cummereiadly extractable, | 


Air-dry starch per cent... 


| Moisture.. 
i 


The large inerease in weight noted for twelve months as compared io 
ten months is worthy of attention, as I have been repeatedly told by 
Filipinos in many different parts of ihe Tslands that if the plants are 
allowed to grow for [rom eighteen months (0 two years, the tubers will 
then be very large, weighing 80 to 120 pounds per plant. 

Five and three-tenths kilos of cassava of unknown age, from Rizal 
Province, gave by grinding on a nutmeg grater, 1,220 grams air-dry 
starch (25 per cent) and 600 grams (11.8 per cont) of fibrous residue 
containing 64 per ceut of starch. Experiment demonstrated that by 
grinding this fibrous residue dry in a mortar, a further 3.5 per cent of the 
total of starch could be obtained. However, under present-(ay conditions 
of cheap land and cheap labor in the Philippines, it is not good business 
policy to attempt io obtain any high extraction of the starch from the 
roots, as to extract this last few per cent costs relatively more ihan to 
remove the first 20 per cont of starch and the money сап be used to better 
advantage in raising more roots 

One thonsand three hundred grams of cassava roots (said ін be 2 
years old) were raspéd on the > hed in the article referred 
io above, giving 400 grams of air-dry starch (30.77 per ceni) or 27 per 
cent dry weight, and 110 grams of fibrous residue {8.1 per cent). The 
starch in this residue was 51 per cent. 

Four thousand grams of tubers (age unknown) from Batangas Prov- 
ince, gave 1,050 grams of dry starch (26.2 per cont), and 345 grams of 
fibrous residue (8.5 per cent), 

The above percentages are quoted as samples of the yield of starch 
which may be obtained in a commercial way from Philippine camoting 
cahoy. Other analyses made in this laboratory run from ?4 to 30 por 
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cent of starch and it seems reasonable to assume that 25 per cent of ai 
dry siarch (14 to 18 per cent water) may be commercially extracted from 
the plant. 

Samples of arrowroot (Maranta arundinecea Linn.) grown im the 
Tslands contained from 18 to 22 per cent of starch. The plant js raised 
only as a food for logs. It seems rather ext ravagant to feed to hogs one 


of the highest priced of starches. 

Sincamas {Pachyrhizus bulbosus Brition) [P. angulatus | tubers gave 
2.5 do 10 per cent of commercially extractable stareh, necording to the 
age of the plant, the lowest yield being obtained from tubers 2} months 
old, and the highest from those 12 months old. 

Tacca pinnalifide Fors eldod 22.3 per cent of starch. This plant is 
vasped very easily and the starch ік more easily obtained in а pure state 
from it than from any plant I have handled. Tacea starch sells for a 
higher price than the others, being called in the world’s market Bermuda 
arrowroot, 


б extractable starch wii 
is remarkable for 


Dioscorea sp. gave 11 por есті of commerciall 
а iotal stareh content of 14.3 per cent. This s 
the small size of its granal 

The seeds of Cycas circinalis Linn., which are sometimes used as a 
souree of “sago”, yielded 31.2 per cent of starch. 

The tubers of Amorphophallus campanulatus Blume are very large, 
but from them we were only able to obtain as the highest yield 4.5 per 
cent of starch. The presence of numerous spicules of ealeinm oxalate 


renders the preparation of an edible starch from this plant. very dillicult. 
Ravxoxp Е. Bacox, 


Fig. 
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THE ASCENT OF MOUNT PULOG. 


The highest mountain in northern Benguet which has ever been 
ascended so far ах is known, is Mount Pulog, recently climbed by Mr. 
Charles С. Benson amd party of the Bureau of Lands. The notes which 
follow are taken from Mr. Benson's account of the trip. 

Mount Pulog is in northeastern Benguet not far from the line between 
Nueva Vizeaya and Bengnet. Kabayan, the settlement from which the 
start for the mountain was made, is a journey of a day and a half or 
two days from Baguio. From Kabayan the party went by the regular 
trail to the barrio ef Lutab. One-bal mile south of Lutab they inrned 
of on the old Spanish horse trail which runs higher up on the hills than 
the trail at present used, and followed it to the Adat River. From this 
paint they took a foot trail which runs up the cañon of the river at an 
average height of about 90 meters above il, After following this for 
alt mile they traveled in an it tion ditch for approximately two 
miles, then descended to the level of the rivers ct 


өш- 


ing it at a point where 
* south of Mount Pulog and one from 
the north of that mountain, unite. After crossing the fork from west to 
east thes climbed straight up over a very difficult foot trail to An 
little Igorot barrio of about [our families, at an altitude of approximately 
2.190 meters above sea level. 

The trail from Ankiki to the top of Mount Pulog runs around the 
base of ihe main peak and over the tops of two subsidiary ones, after 
which ii descends. to the rancheria of Tinuk or Tinak, which is about 
1.520 meters below the top of the mountain and lies to the south of the 
Asin Grande basin, : 

Тһе top of Mount. Pulog for a distance of about 240 meters below the 
summit, was found to be covered with very coarse-bladed grass a foot high. 
The height of the mountain, earefully estimated from barometric read- 
ings 90 meter [ce five-eighths of an inch thick formed 60 meters 
below the summit during the night that Mr, Benson and his party spent 
there. A sufficient quantity of dead pine-woud for camp fires was 


two branches, one coming from tl 


is 


obtained near the camp, 90 meters below the summit. 

The time occupied in travel between the s veral points on this trip was 
approximately as follows: Kabayan to Таца?, ninety minutes; Lutab to 
the first barrio, one hour; the first barrio to the river bed, one and 
one-half hours; the river bed to Ankiki, four hours; Ankiki to ihe 
sunnuit of Mount Pulog, two hours. 
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The people of the region passed through by this party are Benguet 
Igorots, but the following differenecs were noted between them and the 
main body of the people of the same tribe. The houses at Ankiki, while 

- similar to those of others of this tribe, wore rather beiler built, having 
sides of boards. The language spoken by the people of this barrio was 
hardly intelligible іо an interpreter who belonged to the Jbaloi division 
of the Benguet [gorots, ‘The people of Ankiki dress like the other Den- 
guet lgorols. "They are called by the latter A'adasán whieh is said to 
mean the people who live where the oak trees grow. ‘Their only agri- 
cultural product is camotes. They keep hogs, dogs and a few chickens, 
They ave great hunters and kill large numbers of deer and wild hogs. 

The people o! the barrio of Tinuk are called Busols by the Benguet 
people. This name is practically meaningless, as it is the connuon 
designation lor people who seem to the Benguet Igorots more wild and 
uncivilized than themselves, The people of Tinuk raise vice bululo not 
terrace the hillsides to any considerable extent. 


Maro L. Милн. 
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